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THE NEW PHONOGRAPH. 


searcely more than a scientific curiosity or an amusing | and thoroughly believed it was destined to become far 


Ten years ago a young man came into ae office of| toy. Edison, however, recognized the fact that it con-| more useful than curious or amusing. He contended 
the SCIENTIFIC AMERICAN, and placed before the| tained the elements of a successful talking machine, | that it would bea faithful stenographer, reproducing 


editors a small, very simple 
machine about which very 
few preliminary remarks were da 
offered. Our visitor without : 
any ceremony whatever turn- 
ed the crank, and to the as- 
tonishment of all present the 
machine said: ‘*Good morn- 
ing. How do youdo? How 
do you like the phonograph ?” 
The machine thus spoke for 
itself, and made known the 
fact that it was the phono- 
graph, an instrument about 
which much was said and 
written, although little was 
known. 

It was the latest invention 
of Edison, and the editors and 
employes of the SCIENTIFIC 
AMERICAN formed the first 
public audience to which it 
addressed itself. The young 
man was Mr. Thomas A. Edi- 
son, even then a well known 
and successful inventor. The 
invention was novel, original, 
and apparently destined to 
find immediate application to 
hundreds of uses. Every one 
wanted to hear the wonderful 
talking machine, and at once 
a modified form of the origin- 
al phonograph was brought 
out and shown everywhere, 
amusing thousands upon 
thousands; but it did not by 
any means fulfill the require- 
ments of the inventor. It was 











— 











































not only the words of the 
speaker, but the quality and 
inflections of his voice; and 
that letters instead of being 
written would be talked. He 
believed that the words of 
great statesmen and divines 
would be handed down to 
future generations; that the 
voices of the world’s prima 
donnas would be stored and 
preserved, so that, long after 
their decease, their songs 
could be heard. These and 
many other things were ex- 
pected of the phonograph. It 
was, however, doomed to a 
period of silence. It remained 
a toy and nothing more until 
a few months sinee, when it 
was made known to the pub- 
lic that the ideal phonograph 
had been constructed ; that it 
was unmistakably a good 
talker ; and that the machine 
which most people believed 
to have reached its growth 
had after all been refined and 
improved until it was capa- 
ble of faithfully reproducing 
every word, syllable, vowel, 
consonant, aspirate, and 
sounds of every kind. 

During the dormancy of the 
phonograph its inventor se- 
cured both world-wide fame 
and a colossal fortune by 
means of his electric light and 

(Continued on p, 422.) 
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NAPHTHA EXPLOSIONS IN ROCHESTER AND JERSEY 
cITY. 

A very serious explosion, due to an escape of naph- 
tha, took place in Rochester, N. Y., on December 21. 
The Municipal Gas Light Company of that city uses 
one of the modern gas making processes, in which 
naphtha is employed for enriching the gas. The gas 
works receive large quantities of naphtha from the 
Vacuum Oil Works, and the two establishments are 
connected by a pipe line, part of which is placed in 
the bed of the canal. Fourteen thousand gallons of 
the inflammable fluid had been pumped into the line 
to be carried by it to the works. One or more leaks 
existed in the pipe line, and, in consequence, a quanti- 
ty of the naphtha escaped and found its way into the 
sewers. At 3:25 P. M. it caught fire and exploded near 
John H. Poole’s mill. The roof was blown off the mill 
'and the street was torn up at intervals for a distance of 
half a mile. Other explosions rapidly followed, and 
soon Mr. Poole’s mill was in flames. Three flouring 
mills were completely destroyed before the firemen had 
the flames under control at half past eleven at night. 

A leak has been found in the pipes near the Atkinson 
Street sewer. This is thought insufficient to account 
|for the extent of the disaster, and the whole line will 
be tested by hydrostatic pressure. The loss of life is 
| not yet known with certainty, but several people have 
probably perished. The sewers are badly damaged in 
places, and windows were broken everywhere. 

Immediately following the news of this occurrence 
comes the tidings of another similar accident, though, 
fortunately, of far less extent. In the office of the 
Jersey City Gas Light Company, in Jersey City, N. J., 
a naphtha leak existed in the cellar. The heat of the 
steam pipes, it is supposed, vaporized the fluid, and 
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ger; some will almost always be left to prolong the 
trouble. Water acts ineffectually in extinguishing it, 
| as it floats and burns upon the surface. 

In this city vast quantities are used, probably over a 
thousand barrels a day in the gas works alone. But, 
fortunately, these establishments are all situated on 
the edge of the water. The oil is brought in tank 
barges to the dock and then pumped through a short 
line into tanks, whence it is taken to the works. Yet, 
in the light of what has occurred, it would seem that 
more stringent regulations should be applied to its use. 
No line of pipe used for its transfer should be buried. 
The greatest element of safety in handling naphtha is 
exposure. Hidden pipes and tanks are a perpetual 
menace. Ventilation is also an important security. 
Everything connected with its storage and transporta- 
tion should be open both to inspection and ventilation. 

a 
POSITION OF THE PLANETS IN JANUARY. 


VENUS 
is morning star. An interesting event in her course oc- 





ons is morning star. 


| curs on the 2d, at 11h. A. M. She is then in conjunc- 
tion with Jupiter, the planets being only 1° 51' apart, 
Venus being that distance farther north. The planets 
rise on the morning of the conjunction about three 
| hours before the sun. Venus rises on the ist at 3 h. 54 
| m. A.M. On the Bist she rises at 4 h. 47 m. A. M. Her 
diameter on the Ist is 18 8", and she is in the constella- 
tion Libra. 
JUPITER 
is morning star. He signalizes his progress in the sky 
| during the month by his meeting with Venus on the 
2d. He makes also a close conjunction with Beta 
| Scorpii on the 2th, at 6h. P. M., being at that time 
| only 8’ south of the star. At the close of the month he 
| rises four hours and a half before the sun. Jupiter 


*| rises on the ist at4h.4m, A.M. On the 3ist he rises 


at2h. 30m. A.M. His diameter on the Ist is 31", and 


4 | he is in the constellation Libra. 


SATURN 
is morning star antil the 28d, and then evening star. 
On the 28d, at 9h. A. M., he is in opposition with the 
sun, He is then at his nearest point to the earth, and 
| is visible under the most favorable conditions, rising at 
sunset and continuing above the horizon all night. 
Saturn rises on the ist at 6h. 26m. P. M. On the Bist 
‘he sets at 6 h. 49m. A. M. His diameter on the Ist is 
| 19 2", and he is in the constellation Cancer. 


| MARS 

On the 5th, at 7 h. A. M., he is in 
quadrature with the sun, rising at that time about 
midnight, and is easily visible as a small ruddy star, 
omg northwest of Spica. On the 9th, at 2h. P. M., Mars is 





in conjunction with Uranus, being 1°10’ north. Mars 
rises on the Ist atOh. 15m. A.M. He rises on the 8ist 
at 11 h.13 m. P.M. His diameter on the Ist is 74’, 
and he is in the constellation Virgo. 


MERCURY 
is morning star until the 18th, and then evening star. 
He is in superior conjunction with the sun on the 18th, 
at 3 h. P. M., passing beyond the sun, and changing 
from his western to his eastern side. Mercury rises on 
the Ist at 6h. 53 m. A. M. On the 8ist he sets at 5 h, 
48m. P. M. His diameter on the ist is 48", and he is 
in the constellation Sagittarius. 
URANUS 
is morning star. On the 7th, at 7 h. P. M., he is in 
quadrature with the sun. Uranus rises on the Ist at 
0h.387m. A. M. On the 3ist he rises at 10 h. 35 m. P. 
M. His diameter is 3°6", and he is in the constellation 
Virgo. 
NEPTUNE 

is evening star. He sets on the Ist at4h.4m. A. M. 
On the 3ist he sets at 2 h.4m.A.M. His diameter 
on the Ist is 2:6", and he is in the constellation Taurus. 

At the close of the month, Mars, Uranus, Jupiter, 
and Venus are morning stars. Neptune, Mercury, and 
Saturn are evening stars. 


en tee 
Saved by the Scientific American. 

Mr. J. J. Stranahan is the editor of the Haponent, 
a bright paper published at Chagrin Falls, Ohio. Ina 
recent issue of his journal he gives the following : 

“Those wishing to be well up in scientific and me- 
chanical matters cannot afford to be without the 
SCIENTIFIC AMERICAN. It has been a constant visitor 
at our sanctum for fourteen years, and the other half 
of our family says that it is nip and tuck between the 
Bible and the SCIENTIFIC AMERICAN so far as we are 
concerned. We, however, have a double interest in the 
ScIENTIFIC AMERICAN, for, but for it, a new "man 
would be behind the editorial quill of the Zxponent. 
When we came near cros#ing the dark river, when taken 
by cramps while swimming across Mark Neice’s pond 
in Newbury last summer, the first thought that entered 
our mind in that awful moment was an article which 
we had read about two weeks before in the SCIENTIFIC 
AMERICAN, on how good swimmers are drowned by be- 
coming frightened, when by coolness and deliberation 
they could save their lives. Although ten rods from 
shore, in twenty or thirty feet of water, with severe 
cramps in neck and thigh, we swam to shore, and spoiled 
a nice funeral and cheated some other fellow out of a 
seat in the sixty-eighth general assembly. And there 
are doubtless those who wish that the ScIENTIFIC 
AMERICAN was in Hades before that article was pub- 
lished.” 

Mr. Stranahan further states that the facts above 
given are true to the letter. 

Se ee 
Artificial Silk, 

The author dissolves 3 grins. of nitro-cellulose in 100 
to 150 c. c. of a mixture of equal parts of aleohol and 
ether. He adds 2*5c¢. c. of a filtered solution at one- 
tenth of the dry ferrous chloride of commerce in alco- 
hol, or of stannous chloride, and further 15 c¢. c. of 
a solution of tannic acid in alcohol. The whole is 
filtered in a closed apparatus to prevent loss by evapor- 
ation. The liquid is placed in a vertical reservoir, 
having at its bottom a blowpipe nozzle of glass or 
platinum. This pipe forms an acute cone with an 
orifice of from 0°10 to 0°20 mm., the thickness of the 
margin not exceeding 0°1 mm. This aperture opens 
into a vessel of water acidulated with one-half per cent 
of mono-hydrated nitric acid. The level in the reser- 
voir being some centimeters higher than in the vessel 
of water, the outflow proceeds easily. The fluid thread 
hardens at once in the acidulated water, and may be 
drawn out by a uniform movement. The thread thus 
formed must be dried rapidly by traversing a current 
of dry (not hot) air, and may be wound up as soon as 
dry. Itis gray or black, but a number of soluble color- 
ing matters may be introduced into the ethereal solu- 
tion, thus obtaining threads of all colors.—M. De 
Chardonnet. 





How to Invest Nine Dollars, 

By remitting $9 for the SctENTIFIC AMERICAN, Sct- 
ENTIFIC AMERICAN SUPPLEMENT, and the ARCHITECT 
AND BUILDERS EDITION of the ScreNTIFIC AMERI- 
CAN for 1888, the subscriber will surely have the latest 
and best scientific, engineering, mechanical, architec- 
tural, and building information to be had, and it is 
only in these three publications that a great deal of the 
| information they will contain can be had at all. 

The number of engravings of new inventions, engi- 
neering works, scientific experiments, the elevation and 
plans of new buildings, ete., which have appeared in 
the three editions of the ScieNTIFIC AMERICAN during 
the year just closing reaches the large number of 








twenty-eight hundred and forty-nine. Every iseue of 
the ARCHITECT AND BUILDER contains views of 
| modern houses printed in colors, accompanied with 
scale drawings of plans in detail. 
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AN INTERESTING PATENT DISCUSSION IN THE SENATE 

For several years past the Department of Agriculture 
has been conducting experiments with a view to pro- 
mote and increase the production of sugar from cane 
and sorghum. The more recent of these experiments 
has resulted in important gains of sucrose by what is 
known as the diffusion process, which, in brief, consists 
in reducing the cane by cutters into thin slices, and 
soaking them in water. The solution is then boiled 
down in the usual manner. 

In this way a larger yield of sucrose or saccharine 
matter is obtained than by the ordinary process of 
squeezing between rollers. 

In the ordinary process of concentrating the sucrose, 
much trouble is occasioned by the acidity of the sac- 
charine solution, which caused the inversion of the 
erystallizable sugar into glucose, resulting in great 
losses of sugar. 

The Department of Agriculture undertook a series of 
special experiments, having in view the highly import- 
ant object of discovering a practical mode of prevent- 
ing the inversion and saving the sugar. 

An appropriation of $94,000 was made to carry on 
these experiments, at Fort Scott, Kansas, under the 
general direction of Professor Wiley, a distinguished 
chemist. On July 19, 1886, the Hon. Norman J. Cole- 
man, Commissioner of Agriculture, appointed Professor 
Magnus Swenson to be superintendent, to conduct the 
experiments, under the direction of the chemist. 

Professor Swenson set to work most energetically, 
and it was not long before he hit upon the happy idea 
of preventing the invertive action of the organic acids 
in the cane chips upon the sugar during the process of 
extraction by adding lime to the saccharine or diffu- 
sion solution. 

The remedy proved at once successful, and the im- 
portant fact was immediately communicated to the De- 
partment of Agriculture by Professor Wiley, who gave 
ample and deserved credit to Professor Swenson for 
the suggestion and realization of the experiment. This 
was in December, 1886. 

Very soon after making this new and valuable dis- 
covery, namely, on December 29, 1886, Professor Swen- 
son applied for a patent, which, after long lingering in 
the Patent Office, was finally granted on October 11, 
1887, number 371,528. 

The discovery of Prof. Swenson appears to be rapid- 
ly gaining in importance. It seems likely to prove to 
be the key to the success of the sorghum sugar industry, 
and unless his patent can in some way be suppressed, 
heis likely to be handsomely rewarded for his invention. 
This is looked upon with horror by many people, 
who may be required temporarily to pay perhaps the 
one thousandth part of a cent per pound of sugar for 
the use of a discovery that may add untold millions of 
wealth to our agricultural resources. 

Complaint has already been made to the Senate, and 
there seems to be a strong disposition in that body to 
throttle the patent before it has time to swell intoa 
gigantic monopoly, like the barb fence, the driven 
well, the telephone or the telegraph, or the Standard 
Oil Company. 

On the 15th of December last, Senator P. B. Plumb, 
of Kansas, submitted a resolution which was passed 
after being modified as follows : 

** Resolved, That the Attorney-General be requested 
to investigate the issuance of letters patent No. 371,528 
to Magnus Swenson, of date October 11, 1887, and if in 
his judgment the same is invalid upon any ground, or 
was procured by reason of information obtained from 
experiments made by the government, and if in his 
judgment a suit can be maintained in the name of the 
United States, that he commence suit promptly to have 
the same canceled or the use of the same by said Swen- 
son or any one claiming under him perpetually en- 
joined.” 

Prior to passing the resolution a long discussion took 
place in regard to the jurisdiction of the Senate, the 
power of the Attorney-General, etc,, in which a number 
of Senators"took part ; but only a few members made 
remarks touching the merits of the invention or the 
rights of inventors who are in governmental employ, 
ete. 

The only man in the Senate who seems to have had 
the courage to say a word in behalf of the inventor was 
the Hon. Wilkinson Call, of Florida. 

During the progress of the debate, Mr. Plumb said: 
“The subject matter of this resolution and ‘the issu- 
ance of a patent to Mr. Swenson is of very great im- 
portance to the people of this country, because if Mr. 
Swenson’s claim is substantiated it may prove that he 
has a very important control over the manufacture of 
sugar from sorghum, the value of which has been 
demonstrated by experiments made by the government, 
and the opportunity for the obtaining of this patent 
having been presented to Mr. Swenson by reason of his 
employment by the government. I should be very 
glad, therefore, to have the resolution passed, in order 
that the Attorney-General may be admonished to do 
whatever he may find legally within his power in the 
direction of setting aside the patent at an early day. 

“If Swenson hasa valid patent, he has it upon a 
mere technicality. Properly speaking, morally speak- 
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ing, he has no right to a patent. He was in the em- 
ploy of the general government ; every step of the ex- 
periment which resulted in the development of this 
process was taken by reason of the expenditure of the 
public money, and except for the expenditure of public 
money this process could not have been developed, at 
least at the time that it was.” 

The Hon. J. B. Beck, of Kentucky, said: ‘‘ From very 
long experience and observation here, I have found 
that whenever we constituted a board, whether it was 
to examine into guns, or ships, or anything that the 
government wanted, or even toa canceling stamp for 
the Post Office Department, and when we furnished 
them the money and all the facilities for making the 
investigation, and without our money and without the 
facilities furnished by us they would have had no idea 
of the suggested matters in the nature of improvements 
that they afterward patent; and thus we are constantly 
handicapped by men who have obtained all the infor- | 
mation that enabled them to take out their patents | 
through the means and instrumentalities that we have 
furnished, and through the money we have put into 
their hands for the purpose of doing it. If there is any 
way of breaking that up, I want to break it up. 

“If I were to go over the history of the last twenty or 
thirty years of inventions that have been claimed by 
men who have been the trusted officers of the govern- 
ment to make improvements for the use of the govern- 
ment, in guns and in the machinery that we have 
needed, it would be found that a very large majority 
of the patents have been taken out by men who were 
in our employ, and who obtained the information to 
take them out by the means furnished by the govern- 
ment, and the information elicited under the investi- 
gations made with the money of the government. It can 
do no harm for us at least to get the opinion of the 
Attorney-General as to what our rights now are, so 
that we may guard against these abuses by law, if need 
be, in the future.” 

Mr. Call said : ‘“‘I think there is a great deal of doubt | 
whether the resolution ought to pass. I should be 
very willing to vote for a general law authorizing the 
Attorney-General to bring suits in all cases where there 
is reasonable cause to believe a patent invalid ; but to 
declare that he shall bring suit to invalidate this patent 
because the inventor discovered the invention while in 
the service of the United States, or on the broader 
ground contained in the amendment, on account that 
it was in the course of experiments made by the United | 
States, seems to me utterly illogical. Neither fact | 
affords any ground whatever for declaring the patent | 
invalid. Shall we limit the human mind in discoveries 
to facts which have not been elicited by government in- 
vestigation ? Why is not an invention as meritorious, 
why are not the operations of the intellect in discover- 
ing some great mechanical principle of benefit to man- 
kind because the facts on which the intellect operated 
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‘* The Senator from Kentucky said that he had known 
for many years men in the employ of the government 
using the government's money in its experiments, and 
then obtaining a patent for some new invention that 
had been discovered in the course of their employment. 
If any such patent has ever been issued, it has been by 
the fraud of the Interior Department or their igno- 
rance, The law has always been to the contrary. The 
law has always been that a discovery once used any- 
where is a dedication to the public. The invention 
must be new and unused, and not put in service, ora 
patent cannot be obtained for it.” 

Hon. Henry M. Teller, of Colorado, said : *‘I have no 
objection to the resolution if the facts are as I under- 
stand them in this case, and if the law is, as it seems to 
me it ought to be, that the man who, while engaged in 
studying a single question for the government under 


| its pay, discovers something greatly advantageous to 


the people of the United States while so employed, 
ought not to be allowed (although it is possible the law 
may permit it now) to obtain a patent for that disecov- 
ery. He ought not, in equity and right, to be allowed 
a patent, and thus take the discovery away from the 
people and make it useful only to himself.” 

Hon. Jchn Sherman, of Ohio, said: “This inven- 
tion, made by an employe of the government with the 
aid of large expenditures of the government, is said 
to be one of the most valuable and important inven- 
tions made of late years, especially in regard to an in- 
dustry that at this time excites more interest among 
the people of the United States than any other indus- 
try, that is, the question how to utilize the sugar in 
the beet and in the cane—sorghum in the various 
forms. If this patent is allowed to stand in the way 
of the active experiments that are being made in that 
important’ process, it will prevent the planting of beets ; 
it will prevent the growth of sorghum; it will pre- 
vent further inquiry into the best means of making 
sugar from the various agricultural products which 
have been proposed; it will stop the experiments 
made by the government of the United States ; and it 
is therefore nota slight thing. It is a matter of vital 
importance. 

“I think we have the right, as the Senate of the 
United States, to direct the attention of the Attorney- 
General to this matter; to inquire in the first place 
whether he has the power to test the validity of this 
patent without a law of Congress; and in the second 
place to give us such information upon the subject as 
will enable us to prepare a bill that will enable the 
government of the United States in honor to withdraw 
its patent in case it has been illegally or fraudulently 
obtained.” 


>t» tem 
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Labor and Money. 
The doctrine of the power of law to create monetary 
value degrades labor as its first effect, by fixing in the 





were discovered in the course of experiments made by 


|minds of the people the notion that labor is not the 


the government and at its expense ? The invention is of | 5,)y source, perhaps not even the greatest source, of 


as much service, and has as much right, and is as com- 
mendable, and ought to be as much encouraged, if he 
discovers some great benefaction from facts elicited by 
the government asfrom any other source. The gov- 
ernment has no claim on his thought, on the opera- 
tions of his intellect, and I think the ground of this 
resolution therefore is entirely erroneous. 

“This resolution declares, so far as the Senate has 
power to do so, that a man in the employment of the 
government who makes a new discovery of some law of 
nature, of some process heretofore unknown, shall not 
have the advantage of it, simply because he is in the 
employ of the government, and that all his intellectual 
faculties belong to it outside of the special purpose for 
which he is employed. I shall vote against it. A poor 
man’s talent is all that he has, and the government 
does not need to take that away from him.” 

Mr. George.—"* Suppose this discovery is made in the 
process of experiments carried on by an ewploye of gov- 
ernment with the government’s money, then what ?” 

Mr. Call.—‘‘It does not make the slightest difference. 
The government does not buy the man’s brain for any- 
thing but the special purpose for which it employs 
him, namely, for his use of the already ascertained 
laws of mechanical operation which may be used. It 
does not contract with him that whatever new discov- 
eries may be made in the vast field of nature shal! be 
compensated for by his employment to use those 
already known and discovered. There is no such cuon- 
tract, and there ought to be none. If a man discovers 
some great and new principle, some great benefaction 
to mankind, shall it be said because it was done with 
the government's money that that was contemplated 
in the contract? Certainly the proposition denies 
itself; the proposition that when a man contracts 
with the government to render a specific service he 
also contracts for all new discoveries in the unknown 
realm of nature which may be made by him. 

“The government is a poor paymaster at the best, 
and invention will not be promoted by denying the 
inventors all benefit from their inventions. On the 
contrary, the power of monopoly, the power of money, 
will be promoted by the principle of securing the sale 


monetary value. It concedes to a rival power the dom- 
ination of labor, by endowing that power with plenary 
potentiality to regulate the value and price of labor 
and all it produces. Hence labor would lower itself to 
a secondary rank in the production of values, whereas 
it is, in a scientific view, the primary and sole creator 
of value. Labor must either be master orslave. It 
must acknowledge no equal, no rival, no usurping, in- 
terloping competitor in the creation of the values 
of the world. If it takes any other than the fore- 
most position among its rivals, its cause is hopeless. 
It will be led by the nose, like an ox or an ass, it will 
work in the yoke its rivals contrive for it, and, as has 
been the case in all past history, it will be regarded by 
the ** money power ” in the light of hewers of wood and 
drawers of water.—Social Science Review. 





0 
Lake Freight. 

A marvelous record in lake marine annals was com- 
pleted December 9 by the big propellers Jewett and 
Tioga, belonging to the Union Steamboat Company, 
when both came into port together, with flags fiying 
and whistles blowing. They first left Buffalo together 
on the morning of April 26. Each had completed 25 
round trips and sailed 46,000 miles, the Tioga having 
delivered 85.000 tons and the Jewett 75,000 tons of 
freight during the season. During the whole time 
neither has had to lie to for a single day for repairs. 

Se eee 
The End of Another Year, 

During the year now closing, our mail subseribers 
have received gratis an extra number of the SCIENTIFIC 
AMERICAN. The present volume closes with 27 num- 
bers, thus giving the subscriber, at considerable cost to 
the publishers, 53 numbers for the year 1887, in place of 
52. We hope our mail subscribers will recognize our 
liberality in presenting them with the extra number, and 
favor us with a renewal of their subseription promptly. 
And if any one ean influence a friend to join him, who 
is not acquainted with the value of our publications 
it will be a good thing for both his friend and the 








of a man’s genius before he has made an invention. 


publishers. 
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THE SELF-REGISTERING BAROMETER. 

The accompanying illustration represents a self-reg- 
istering barom 
office of the ScIENTIFIC AMERICAN. Similar instru- 
ments are now in use in the Harvard Observatory, the 
Lick Observatory, Wellesley College, Central Park 
Observatory, New York City, and the office of city 
engineer at Providence, and other places. This in- 
strument is of a very high grade, and gives a weekly 
record of the barometric changes. 

Without any attention, it registers on a paper sup- 
ported by a flat tablet the changes in pressure. To 
make the readings clear, the proportions are soadjusted 
as to magnify the variations three times. On the chart 
each tenth as marked really measures three-tenths of 
This provides also for any minor 
inaccuracies thickness of the line 
marked on the paper by the indicator. 

In general principle it operates by weighing the mer- 
cury in a cylindrical glass tube, which forms the cis- 
This tube is suspended from the frame of the 
When the 
column rises from the cis 
The latter is reduced in weight and also rises. 


an inch in height 


due to varving 


tern. 


apparatus by two long steei springs. 


mercury enters the tube 


tern 
When the column falls, more mercury enters the cis- 


tern, which, under the increased weight, stretches 
the springs and descends. 
the cistern moves up and down in the same 
direction as the actual column 

The ratio of its motion to the true varia- 
tion is adjustable by varying the strength 


In some instruments a ratio 


a. a 
of the springs. 


of 2: 1is provided, but the larger rate seems 
the preferable. Thus, on the SCIENTIFIC 
AMERICAN instrument the hundredths di- 
visions are so large that they can readily 
be fractioned 
For warker, a 

red ink is adopted. 
zontal position, attached rigidly to the cis- 
tern, and moving up and down with it. At 
one end it is drawn down to a small orifice. 
The ink forms a species of film between it 
and the paper, and a strong red line is traced 


glass tube charged with 
This is carried in a hori- 


on the chart. 

Two features of interest characterize the 
chart and its way of application. It covers 
the period of seven days. Thus the paper 
has to be replaced only once a week. This 
may seem a minor point, but it is far from 
being such, as it much trouble and 
the necessity for daily attendance at a speci- 
fic hour. The other feature is the position 
of the chart. When receiving the curve of 
heights, the paper is stretched over a flat 
tablet that moves horizontally. Thus ar- 
ranged, all the readings for the week, or for 
may have elapsed, are 


saves 


whatever portion 


visible. This arrangement is a great im 
provement over the cylinder or disk systems, 
neither of which is easily read for any 


period back, when held by the registering 
mechanism. 

The adjustment 
ranged by a system of compensation. 


for temperature is ar- 
As 





The American Outlook, 
Our English contemporary the Colliery Guardian 


railroad enterprises the next year. 
| The intelligence which has come to hand within 
the last day or two from the United States (says the 
| editor) is of a more encouraging character. For some 
time past 1888 has presented itself in somber colors, so 
far as the American iron and steel trades are concerned; 
but we now learn that an impression is beginning to 
prevail that the demand for rails next year in the 
United States will, after all, be better than it was ex- 
pected to be a few weeks since. Should what we may 
term the amended anticipation be realized, the attend- 
ant consequences can but be favorable to the iron and 
steel rail trades of Great Britain and western Europe, 
since if the American iron trade presents a fairly steady 
tone next year we may reasonably assume that matters 
will also move on pretty well upon this side of the At- 


| 


lantic. 
We have all along contended that there is a material 


difference between the panic of 1873 and the depression 
of 1587. In 1878 a large number of * wildcat” Ameri- 
can railroads were projected, and sought to maintaina 
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carried out by previously existing American railroad 
companies, possessing a more or le*s solid and sub 


eter that has recently been put into the| takes an encouraging view of the prosperity for our! stantial credit, and fairly well able in consequence to 


sustain for a time the consequences of a check similar 
'to that which we have witnessed during the last few 
|months. In other words, the American railroad situa- 
| tion of 1887 bears the impress of far more respectability 
than was observable in the panic of 1873. We must 
take account still further of the consideration that since 
1878 the United States have materially advanced in 
| wealth and population, so that there has been far more 
real justification for the new railroads undertaken in 
|the West, Southwest, and Northwest than could 
possibly be found in the ‘‘ wildcat” projections of 
| 1878. 

| It is in such considerations as these that we may find 
| some explanation of the better prospect which appears 
to be now happily opening for the American railroad 
| interest and for American iron in 1888. Cheaper 
| capital, less costly materiel, greatly enlarged popula- 
tion, general industrial progress, and much more ac- 
| cumulated wealth—these are the supports upon which 
| the American railroad interest and the American iron 
‘trade can happily now rely. It is probably a fact that 





precarious existence with the aid of capital raised in| the Americans are becoming a more industrial people 
England and Europe at heavy—and we had almost | than at any former period in their history. The United 
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the temperature rises and the mercury de- 
normally the 
movements of the cistern would be af- 
fected. The changes in elasticity of the 
springs, under alterations in temperature, 
are mainly relied on to correct this. The 
expansion and contraction of the frame is 


creases in specific gravity, 


THE SELF-REGISTERING BAROMETER. 





Thus it will be seen that said usurious —rates of interest. It is to be feared that| States are still par excellence the great industrial 


quarter of the world, since cotton growing 
is quite as much an agricultural pursuit as 
the raising of cereals or the grazing of live 
stock. But it is a happy characteristic of 
the natural resources of the great republic 
that they are surprisingly varied and com- 
prehensive, and that they afford scope for 
the development of human industry in well 
nigh every form. This, it appears to us, is 
a point of material importance in connec- 
tion with the future of the United States. 
A country which has only one industry must 
always be more or less in a precarious posi- 
tion, while a country with a multiplicity of 
industries is less exposed to climatic va- 
garies and commercial vicissitudes. 

It is quite possible—indeed, it is extremely 
probable—that 1888 will witness a material 
eontraction in American railroad construc- 
tion. No nation in the world can go on 
building 10,000 or 12,000 miles of new line 
every year for an indefinite period; and, 
therefore, some check in American railroad 
establishment was inevitable. But, at the 
same time, it willbe highly’satisfactory if 
the shock which it was apprehended that 
the American iron trade would experience 
in 1888 in a severe form loses something of 
its intensity. 





> 


Good Material for Successful Engineers. 

The Railway Review says: A number of 
our leading railway shops are taking in 
“engineering students,” bright young men 
who come from the technical schools to learn 
the practical side of railway mechanics, 
and who enter as apprentices. They receive 
slightly more pay than the ordinary ap- 
prentices, but their wages are still merely 
nominal. The experience has been that 
when engineering students have been thus 
received, the benefit ismutual. These young 
men come into the shops fresh from their 
mathematics and their drawing tables, and 
while they absorb all that they can of the 


also allowed for in the adjustment. The consequence !in too many cases these projectors of the “‘ wildcat” | practicalities of their chosen work, they are found 


is that the apparatus is self-correcting for changes schemes had little or no serious intention of fulfilling | 


of temperature. 

The frame is of heavy cast iron, the working parts 
are of brass, and generally nickel plated. The tablet 
is moved by a cord which is carried once around a 
drum that is rotated by the clockwork. The tablet is 
suspended from two grooved wheels that move along 
a horizontal track 

This interesting instrument has now been at work for 
several weeks in the office of this paper, and has given 
a fonsecutive record of all changes, day and night, for 
that period. Owing to the use of ink, the curve is as 
well defined as if made by a drawing pen, and the old 
trouble incideut to former types of recording instru- 
ments of endeavoring to follow a gray and obscure 
pencil mark is avoided. 

The instrument was constructed by the Draper 
Manufacturing Company, of 152 Front Street, this city. 
The same firm also make other registering meteoro- 
logical instraments, rain gauges, anemometers, etc., 
following, as far as may be, the same line of construc- 
tion. The aceuracy attained in some of their instru- 
ments is very remarkable. In one of their registering 
barometers no error exceeding three one-thousandths 
of an inch has, it is said, been observed 
. ee 

AN impervious enamel for paper, 
solution of shellac in methylated spirit. 


wood, ete., is a 
A coating of 


this is applied, and then another coating laid at a high 
temperature and under great pressure, 





the engagements into which they entered. The inevit- 
able result was a very serious collapse of American rail- 


road credit, affecting alike all American railroad prop- | 


erty, good, bad, and indifferent. From this collapse 
the recovery was so slow and painful that the ground 
lost can scarcely be said to have been recovered much 
| before 1878. 
When we endeavor to analyze the American railroad 
| situation of 1887, we find a very different state of af- 
fairs bappily existing. It is true that with their usual 
impetuosity American railroad men have somewhat 
overbuilt themselves in 1887, and that American rail- 
road credit has been strained, toa certain extent, in 
consequence. But it must be borne in mind that 
American railroad companies have profited materially 
from the fall in the value of money which has taken 
place throughout the United States since 1873, while 
| the work of railroad establishment has also been ren- 
|dered easier by the great decline in the price of rails 
and rolling stock. Yet another distinction between 
the panic of 1873 and the depression of 1887 will be 
found in the fact that the new lines undertaken in the 
United States during the last three years have been 
of a more bona fide character than many of those pro- 
jected in 1872 and 1873, while the capital required for 
| the railroad works undertaken in 1885, 1886, and 1887 
has been principally provided by the Americans them- 
selves. A large extent of the new railroad mileage es- 
tablished in the United States since 1884 has also been 





to be very useful by their employing officers, because 
of their familiarity with mechanical theory and draw- 
ing. There are not a few master mechanics in the 
country who are invaluable in their places—first class 
men in every respect—but who, in early life, had not 
the advantages of education which this younger 
generation of students has had, and they find many 
| directions in which these educated young fellows are 
}made useful. Especially useful are these students as 
|a detail for special work of investigation. They are 
| well equipped for such work, and they know how 
| to make a good report on the same. 
—_—_— — + 
A New Tanning Agent. 

By digesting coal dust with caustic soda at a boil 
and neutralizing this liquor with hydrochloric acid, the 
| author obtains a new tanning agent, which he names 
|pyrofuscine. He considers that the new process is more 
| complicated than the usual tanning processes, but that 

it is 50 per cent cheaper than the bark process and 20 
| to 30 per cent cheaper than the alum process.—P. F. 
Reisch, in Dingler’s Ployt. Journal. 


- BER TS ithe: eR n° 
A Practical Suggestion. 

We know of no better way in which an employer of 
intelligent men can invest $8 than by subscribing for 
the SCIENTIFIC AMERICAN for a trusty superintendent, 
foreman, or other employe whose services for faith- 
fulness he wishes to recognize. It would be a weekly 


reminder of the donor's generosity, 
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ALTERATIONS AND ADDITIONS TO A COUNTRY HOUSE AT POMFRET, CONN.—HOWARD HOPPIN, ARCHITECT. 


A REMODELED HOUSE. 

It frequently happens in the experience of the archi- 
tect that he is called upon to enlarge or remodel a 
dwelling. Sometimes it is only required to add one or 
more rooms, while in other cases it is sought to improve 
the appearance of the exterior. Such problems often 
severely tax his ingenuity, for it becomes difficult to 
considerably improve the appearance of a building 
while substantially maintaining its origina] outlines. 

As illustrating what may be done in this direction, 
we present to our readers a set of drawings, showing 
the ingenious and clever method of treatment adopted 
by Architect Howard Hop- 
pin in dealing with the resi- 
dence of Mrs. R. M. Clark, 
at Pomfret, Conn. This 
house, before alteration, pre- 
sented the appearance of a 
comfortable, plain, country 
dwelling, as represented in 
the view in the upper right 
hand corner of our plate. The 
imposing appearance of it as 
it now stands can be seen from 
the large perspective view. 

The alterations, although 
apparently so extensive, were, 
in facet, few beyond the addi- 
tion of towers, the stone lin- 
ing to some of the walls, and 
the new piazza. Searcely a 
feature of the original house 
has been removed. It has 
simply been added to, and 
this in such a manner as to 
throw but little weight upon 
the old work. 

The March, 1887, number of 
the ARCHITECTS AND BUILD- 
ERS EDITION of the ScrEn- 
TIFIC AMERICAN, from which 
this engraving is taken, ‘con- 
tains detail drawings and a 
complete specification of the work, which cost about 
$7,000 to earry out. 





*From the Arcnirect aNp Burtipers Epition of the Screntiric 
AMERICAN of October, 1886, in which the ground and chambers plan are 
given. This or any other numbers of the ARCHITECTS AND BUILDERS 
Epition (26 ready for delivery) may be had by remitting 25 cents to the 
office of this paper. 








What the World Owes, 

The Amateur Mechanic thinks when a man has a 
conviction that the world owes him a living, the best 
thing he can do is to go to work and collect the debt,and 
there is no surer way than by work. It is the magic 


key to the most stubborn defenses. Steady, persistent, 
intelligent work has surmounted more difficulties than 
the brilliant sallies of genius or the temporary spurts 
of men without an object. 

Many young men feel that they are unappreciated, 
and that if some one would only come forward and 
give them an impetus—a chance—they would take the 











A THIRTY-FIVE HUNDRED DOLLAR COTTAGE.* 


world by storm! Doubtless there are many such who 
languish for want of opportunity, but the incipient 
genius must not wait for something to turn up. He 
must turn things up himself, and keep turning. 

When he is sick of it, and wants to stop and take 
things easy, let him keep right on turning and all 
will turn out right! 








Want of pluck has killed many an enterprise that 
had all the elements of success in it. The projectors 
joined the great ranks of the “‘ unappreciated” after 
a few good strokes and fell out of the race, whena 
little more snap and “hang on” would have brought 
them into smoother sailing. 

There is no battle call more stirring than 
guards, and at them!” and that must be the motto 
of every young man everywhere—we say the young 
man, because if the old has not learned it, it i» 
too late for him to make the knowledge available 

“You don’t know how hard it is to start a new busi 
ness,” said a friend the other 
day, at the head of a large 
and well-appointed concern ; 
to which we made no reply, 
though we might have given 
a few appropriate remarks on 
the subject from our own ex- 
perience. 

Those who fancy that suc- 
cess depends upon luck or 
good fortune, or anything 
short of energetic, persistent 
hard work, will be undeceived 
if they embark in trade, and 
expect to have business roll 
ip on them. 

Want of capital is a draw- 
back, but want of work is 
like a countermine to a mine, 
destroying the best plans and 
intentions, 

The faint heart 
“There is no chance; 
are so many in business al 
ready ; the field is occupied,’ 
ete. In proportion to demand 
the field is no more occupied 
to-day than it was forty years 
and if men have good 


‘ Up, 


Says, 
there 


ago, 
wares, sell them at a fair 
price, deal honestly by all, 


and perform what they promise, their future is cer- 
tain. The world owes every man a living, and will 
pay it if it is worked for. 
toe . 

J. Persoz finds that wool, if previously saturated 
with a 10 per cent solution of glycerin, can bear a pro- 
longed exposure to 130° to 140° without injury. 
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Telephonic (Communication at Sea. 

Mr. H. F. Boyer, of H.M.S. Malabar, has recently 
made a number of experiments in this direction with an | 
apparatus of his own invention. Previous attempts of 
the same general character by some American elec- 
tricians were described in our issues of October 7 and 
November 4. The follow 
ing description is given of 





the arrangement 

The source of sound con- 
sists of a large gong or flat 
bell supported against the 


side of the vessel below the 


water line A straight 
tube leads from this gong 
to the “bridge” of the 


ship, and in its interior is 
a rod fitted with a handle 
at its upper end, by which 


the hammer of the gong 
can be worked, and the 
gong struck at will. The 


striking of the gong may, 
of course, be done in keep 
ing with a code of signals, 
Morse 
ordinary telegra- 


such as the code 


veed in 
phy In the center of the 
gong is fixed a modified 
Bell telephone w ith a large 
and sensitive diaphragm. 
The telephone is connect- 
ed by means of wires ran- 
ning up the tube toa sec- 
ond telephone on the 
bridge, within reach of the 
observer there. This forms 
the receiving part of the 


apparatas. If we suppose 








Scientific American. 


ever, it will be remembered that Prof. Blake uses a 
microphone in circuit with the deck telephone as a re- 
ceiver. With this arrangement, Prof. Blake has been 
able to transmit subaqueous signals from a locomotive 
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FINE TYPES OF PRizE CATTLE. 
The Jersey bull Diavolo, represented herewith, re- 


ceived the first prize in the yearling class at the New 
York State Fair in 1880, and was at that time the 


bell through a mile and a half of the Wabash River, | property of Hon. Erastus Corning, of Albany. 


comprising three or four windings. Mr. Edison also is 


The Dutch belted cow Lady Aldine, shown in our 
engraving, is now owned 
by Mr. H. B. Richards, of 
Easton, Pa. She took the 








JERSEY BULL DIAVOLO. 


first prize in her class at 
the New Jersey State Fair, 
held at Waverly last Sep- 
tem ber. 

The Aldine family, of 
which our portrait is a 
good representation, have 
become famous as prize 
winners. The Dutch belt- 
ed or blanket breed of cows 
are natives of Holland, and 
have not been brought to 
this country in large num- 
bers. They antedate the 
seventeenth century, when 
the cattle interests in Hol- 
land were in the most 
thrifty condition, and this 
type and color were estab- 
lished by scientific breed- 
ing. The historian Motley 
well said: ‘‘These are the 
most wonderful cattle of 
the world.” 

In their native country 
they are owned and con- 
trolled by the nobility, and 
present a very novel fea- 
ture in the landscape, graz- 
ing in the lowlands in 


two ships fitted with this combination, it is only!reported to have signaled through a mile of the| Holland. In color they are black, with a continuous 


necessary for one to rap out her message by strik- 
ing the gong and for the other to receive it on her tele- 
’ 


phone. The sound waves from the transmitting gong 


| 


Caloosahatchie River, in Florida, during the present | 


white belt around their body, the white being pure 


year. His system has not been fully disclosed, but it| white, the black jet, makinga beautiful and imposing 


appears to be similar to those described. 


It is to be| contrast. 


Their form is usually very fine, and they 


traverse the intervening water and vibrate the dia-| hoped that this new development of telephony will be | are very productive as milkers. 


phragm of the submerged telephone at a distance. 
These vibrations excite currents in the latter, which, in 
traversing the second or observing telephone, repro- | 
duce the original sounds of the gong. Small explosions | 
of gun cotton under water have also been used by Mr. 
Boyer in place of the gong; and an ounce of gun cot- 


pushed as far as possible. — Hlectrician. 
Oyster-Opening Monkey. 
Mr. Alfred Carpenter, of the Marine Survey Office, | 


Bombay, has observed Macacus monkeys on the island | 


off South Burma opening oysters with a stone. They | 


The owner of Locust Grove farm, Michael Rosney 
manager, on Orange Mountain, N. J., has a small herd 
of the Dutch belted cattle. His stock is comprised of 
both the Aldine and Arnout breeds, five of which num- 
ber received first and second premiums, according to 
their ages, at the State Fair where was awarded the 


ton can in this way give a signal which is distinetly | bring the stones from high water mark down to low | first prize for Lady Aldine. 


heard a mile off under water. 
Such signals under the sea are independent of fogs or | 
stormy weather; and they hold out the possibility of 


water, selecting such stones as they can easily grasp. 
They effect the opening by striking the base of the up- | 
per valve until it dislocates and breaksup. They then 


The Holstein cow Clothilde, owned by Smiths, 
Powell & Lamb, Syracuse, N. Y., has made herself 
famous by making a milk record of 28,021 pounds in 


lighthouses and lightships being able to signal vessels! extract the oyster with the finger and thumb, occasion-! one year. 








at alitimes. Moreover, ships, in addition to signaling 
each other, could also signal lightships, or announce 
their number to Lloyd's stations, if the system prove 
successful. Mr. Boyer’s plan, which so far has given 
encouraging results, is somewhat similar to that of 
Prof. Lucien J. Blake, of the Rose Polytechnic Insti- 
tute, United States, which was described in our issue of 
November 4 Instead of a submerged telephone, how- 
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ally putting the mouth straight to the broken shell. 
The way they have chosen is the easiest to open the 
shell. 
-_—_oror + 6 oe 
AMALGAMS present many peculiarities. Thus iron, 
antimony, sodium, silver, and gold will dissolve in mer- 
eury ; but if antimony amalgam be mixed with sodium 
amalgam, the antimony is thrown out—iron‘also, 











She was exhibited at the New York Dairy and Cattle 
Show, where all the dairy breeds were shown, and the 
number of Jerseys exhibited was largely in excess of 
the number of Holstein-Friesians, and she won the 
sweepstakes prize for making the most butter in 
twenty-four consecutive hours, and according toa state- 
ment made to us by her owners, she has since given 101 





Ib, 2 oz. of milk in a day, and made 28 Ib, 2 oz. of 


ur 
ed 
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butter in a week, which record there is probably no/ ca, were finally dispersed by auction in 1873, when Tenth is, if from overweight a car breaks down in transit, 


cow likely to dispute. 
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Duchess of Geneva was bought by Mr. Berwick for the| and a train hand is injured or killed by the accident, 
The other fine portrait is of a celebrated shorthorn | Earl of Bective at $35,000. She had bred in America| the responsibility may fall upon the shipper, or the 
cow, Tenth Duchess of Geneva, whose personal and! the bulls Third Duke of Oneida, Sixth Duke of Oneida, | agent who permitted the loading. One thing is certain, 





family history is somewhat remarkable. Tradition as- 
cribes the origin of the family to a breed of cattle pos- 
sessed for centuries by the family of the Duke of North- 
umberland, but the actual records commence in the 
last century, when an ancestress of this cow passed 
into the possession of Mr. C. Colling, of Ketton, Dur- 
ham, who was one of the founders of the shorthorn as | 
a distinct and highly improved breed. In 1804 Mr. T. 
Bates, of Kirklevington, Yorkshire, purchased one of 





the Duchess cows; and recognizing in her excellence and 
that of her male offspring the superiority of the fami- | 
ly over the shorthorns he had previously owned, he de- | 
termined to secure more of the sort, and at Mr. Col- 
lings great sale, in 1810, 
when forty-seven animals 
of both sexes and all ages, 
from eleven years down- 
ward, made the then un 
precedented average of 
$732.84, he gave $929.64 for 
the two year old heifer 
Young Duchess, afterward 
called First Duchess, a 
daughter of Comet (sola 
on the same occasion for 
$5,080), and grand-daugh- 
ter of the cow he had first 
purchased. From that 
heifer in the female line 
direct sprang those Duch- 
esses which have at differ- 
ent periods won the chief 
honors of the Royal Agri- 
enltural Society of Eng- 
land, and for many years 
past have commanded the 
highest prices at public 
and private sales. Mr. 
Bates, while practicing to 
a considerable extent the 
system of in-and-in breed- 
ing, crossed his Duchesses 
at different times with 
other approved shorthorn 
families, notably with 
those of Mr. Colling’s Red 
Rose and Princess, thus 
combining what he con- 
sidered three of the oldest 
and best shorthorn fami- 
lies in the kingdom. In 
1253, at the Tortworth sale 
(after the death of Earl 
Dueie), Sixty-sixth Duch- 
ess was bought by Messrs. 
Becar & Morris, of New 
York, for $3,557.40. 

Her descendants, having 
changed owners in Ameri- 
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and the heifer Eighth Duchess of Oneida, bought also 

for Lord Bective, at the same sale, for $15,000. 
onncpenggineibieiiiions amie 
Overloading Cars, 

Fifty-two thousand feet of bevel siding is the 
amount that a Chicago shipper recently shipped in a 
single car load to an up river dealer, and the latter ob- 
jected to receiving it. He said he did not buy a whole 
lumber yard at a single purchase. The incident recalls 
the days when shippers considered 35,000 feet a big 
load, and resorted to all manner of schemes to get such 
a car load out of the yard and on its way east. Such 
overloading of cars may some day breed trouble—that 





this view of such business is not unthought of by rail- 
road officials, and some day it may be sprung on an in- 
dividual who least expects it. 

Referring to the above, we are reminded of numerous 
instances where the stock is piled to the very top of 
the car on one side, and within six inches of the top on 
the other. When this is done, it becomes impossible 
to unload the car only from one side, and it is a 
species of luck, when the car arrives at its destination, 
that the only side from which it can be unloaded is on 
the opposite side from the dealer's shed or from the 
driveway to which teams have access. “Time is 
money” everywhere, and it is not right to cause a 
buyer to lose the use of a 
team and one or more em- 
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ployes for perhaps half a 
day in the labor of * start 
ing a car load,” simply to 
accommodate a shipper in 
his desire to ship, say, 500 
feet more lumber in a car 





N than there is any reason 
for.—N. W. Lumberman. 
ES 


Our New Navy. 

The Marine Journal says: 
As a bit of a warning to 
those of our Washington 
authorities who would 
blindly follow the lines laid 
down by foreign builders 
of war ships and great 
guns, it is well to note that 
the English papers state 
that the machinery trials 
of the new steel armor 
plated cruiser Narcissus 
have “again proved unsuc- 
cessful.” Viewed in the 
light of Captain Bunce’s 
late report on the defects 
of the Atlanta, and its sis- 
ter ship, the Boston, built 
on the same lines, yet un 
tested, this information 
shows that absolute perfec- 
tion is not yet assured by 
following foreign models. 
And it is also interesting 
to note that American ship- 
builders foretold a number 
of the defects in the Atlan- 
ta demonstrated by the 
late trials. Would it not be 
well to build one war ship 
on a thoroughly American 
model, untrammeled by 
foreign precedents where 
counter to our own ideas ’ 
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THE NEW PHONOGRAPH. 

(Continued from first page.) 

other well known inventions 

much time to the phonograph, and has not only per- 


fected the instrument itself, but has established a 
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revolves, causing the point of the speaking diaphragm 
to traverse the path made by the recording needle. As 


He has recently devoted | the point of the curved wire attached to the dia- 


phragm follows the indentations of the wax cylinder, 
the speaking diaphragm is made to vibrate in a man- 


factory provided with special tools for its manufacture, ) ner similar to that of the receiving diaphragm, there- 


in which phonographbs are tobe turned out in large 
numbers, with interchangeable parts. 

The original instrument above referred to is shown 
in one of our cuts, which is a reproduction of the en- 
graving published in this journal just ten years ago, 
in the of December 22, 1877. This instrument 
consists of three principal parts—the mouthpiece, A. 
into which speech is uttered; the spirally grooved 
cylinder, B, carrying a sheet of tin foil which receives 
the record of the movements of the diaphragm in 
the mouthpiece, A; and a mouthpiece, D, by which 
the speech recorded on the cylinder is reproduced. In 


issue 





this instrument the shaft of the cylinder, B, is provided 
with a thread of the same pitch as the spiral on the} 
surface of the cylinder, so that the needle of the receiv- 
ing mouthpiece is enabled to traverse the surface of | 
the tin foil opposite the groove of the cylinder. By | 
careful adjustment this instrament was made to repro- 
duce familiar words and sentences, so that they would 
be recognized and understood by the listener ; but in 
general, in the early phonographs, it was necessary that 
the listener should hear the sounds uttered into the re 


ceiving mouthpiece of the phonograph to positively 
understand the words uttered by the instrument. 

In the such as were exhibited 
throughout the country and the world, the same diffi- 
perfection of articulation was 
This was necessary, as 


later instruments, 


culty obtained, and 
sacrificed to volume of sound. 
the instruments were exhibited before large audiences, 
where, it goes without saying, the instrument to be en- 





tertaining had to be heard. These instruments had 


- | 
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THE FIRST PHONOGRAPH. 


by faithfully reproducing the sounds uttered into the 
receiving mouthpiece. 

A crucial test of the capabilities of this machine 
was recently made in our presence, at Edison’s labor- 
atory, near Llewellyn Park, Orange, N. J. A paragraph 
from the morning newspaper was read to the machine 
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perfection—upon the regularity of its speed, the sus- 
|‘ ceptibility of the wax cylinder to the impressions of the 
‘needle, and to the delicacy of the speaking diaphragm. 
No attempt is made in this instrument to secure loud 
speaking—distinct articulation and perfect intonation 
have been the principal ends sought. 

A highly magnified section of the phonograph cylin- 
der, showing the indentations, is illustrated ; A repre- 
senting a section of the face of the cylinder, B a 
transverse section of a portion of the cylindrical wax 
shell, and C showing a less magnified face view of a 
small portion of the cylinder. 

The new phonograph is to be used for taking dic- 
tation, for taking testimony in court, for reporting 
speeches, for the reproduction of vocal music, for 
teaching languages, for correspondence, for civil and 
wilitary orders, for reading to the sick in hospitals, 
and for various other purposes too numerous to wen- 
tion. 

Imagine a lawyer dictating his brief to one of these 
little machines ; he may talk as rapidly as he chooses, 
every word and syllable wil! be caught upon the deli- 
eate wax cylinder, and after his brief is complete he 
may transfer the wax cylinder to the phonograph of a 
copyist, who may listen to the words of the phono- 
graph and write out the manuscript. The instrument 
may be stopped and started at pleasure, and if any 
portion of the speech is not understood by the tran- 
scriber, it may be repeated as often as necessary. 

In a similar manner a compositor may set his type 
directly from the dictation of the machine, without the 
| necessity of “copy,” as it is now known. 

Mr. Edison informs us that the whole of Nicholas 
Nickleby could be recorded upon four cylinders each 
4 inches in diameter and 8 inches long, so that one of 

| these instruments in a private circle or in a hospital 
could be made to read a book to a number of persons. 








but one mouthpiece and one diaphragm, which an-|'® °"* absence, and when upon our return to the in- The maltiple earpiece by which this is accomplished 


swered the double purpose of receiving the sound and | 
of giving it out again. Strangely enough, the recently 
improved phonograph is more like the original one 
than any of the others. Itis provided with two mouth 
pieces, one for receiving and one for speaking 

The new phonograph, which forms the subject of | 
the larger illustration, is of about the size of an ordinary | 
sewing machine. In its construction, it is something 
like 
threaded between its bearings, and is prolonged at one 
end to receive the hardened wax cylinder upon which 
Behind the spindle and the 


cylinder is a rod upon which is arranged a slide, having 


a very small engine lathe; the main spindle is| 


the sound record is made 


at one end an arm adapted to engage the screw of the 
spindle, and at the opposite end an arm carrying a 
pivoted head, provided with two diaphragms, whose 
positions may be instantly interchanged when desirable. 
One of these diaphragms is turned into the position of 
use when it is desired to talk to the phonograph, and 
when the speech is to be 
The diaphragm which re- 
ceives the speech and makes the impressions upon the 


phragm takes its place. 


cylinder is shown at 3 
The needle by which the impressions are made 


in one of the small cuts. 


in the wax is attached to the center of the dia- 
phragm, and pivotally connected to a spring 
arm attached to the side of the diaphragm cell. 
The device by which the speech is reproduced 
rection at 4. The cell 
delicate diaphragm of gold beater’s skin, to the 


is shown in contains a 
is secured a stud connected 
with a small curved steel wire, one end of which 
The spindle 
of the phonograph is rotated regularly by an electric 
motor in the base of the machine, which is driven by 
a current from one or two cells of battery. ' 


center of which 


is attached to the diaphragm cell. 


The motor 
is provided with a sensitive governor which causes it 
Motion is transmit- 
ted from the motor to the spindle by beveled friction 
The arm which carries the diaphragms is pro- 
vided with a turning tool for smoothing the wax cylin- 
der to receiving the 


to maintain a very uniform speed. 
wheels. 


preparatory 
sound record 
The first operation in the use of 
the machine is to bring the turning 
tool it to 
traverse the cylinder. The turning 
tool then thrown out, the car- 
riage the diaphragms is 
returned to the position of starting, 


into action and cause 
is 


bearing 


the receiving diaphragm is placed 
in the position of use, and as the 
cylinder the dia- 
phragm is vibrated by the sound 


wax revolves, 
waves, thus moving the needle so 
as to cause it to eut into the wax 
cylinder and produce indentations 
which correspond to the move- 
ments of the diaphragm. After 
the record is made, the carriage is 
again returned to the point of start 
ing, the receiving diaphragm is re- 
placed by the speaking diaphragm, 
and the carriage is again moved for- 
ward by the serew, as the cylinder 


reproduced, the other dia | 
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istrument it was reproduced phonographically, every 











is shown in one of our engravings. 

The little wax cylinders upon which the record is 
| made are provided with a rigid backing and the cyl- 
|inders are made in different lengths ; the shortest—! 
inch long—having a capacity of 200 words, the next 
in size 490 words, andso on. These cylinders are very 

light, and a mailing case has been devised which will 
|admit of mailing the cylinders as readily as letters are 
now mailed. The recipient of the cylinder will place it 
on his own phonograph and listen to the phonogram 
—in which he will not only get the sense of the words 
of the sender, but will recognize his expression, which 
will of course have much to do with the interpretation 
of the true meaning of the sender of the phonogram. 

A very interesting and popular use of the phono 
graph will be the distribution of the songs of great 
singers, sermons, and speeches, the words of great men 
| and women, music of many parts, the voices of animals, 
etc., so that the owner of a phonograph may enjoy 
these things with little expense. 

It may even be pressed into the detective service and 

used as an unimpeachable witness. It will have but 

one story to tell, and cross examination cannot 
confuse it. 

Extensive preparations for the manufacture 
of the phonograph have been made, and it is 
probable that within a short time these instru- 














SPEAKING DIAPHRAGM. 


word was distinctly understood, aithough the names, 
localities, and the circumstances mentioned in the ar 
ticle were entirely new and strange to us. Another 
test of the perfection of the machine was the perfect re- 


production of whistling and whispering, all the imper- | 


fections of tone, the half tones and modulations even, 
beiag faithfully reproduced. 
of the new instrument depends upon its mechanical 





The perfect performance | 


ments will be as common and as indispensable 
as the sewing machine or the type writer. 
EE NS a 
The Trial of the Chicago, 

This new war steamer lately went on her first 
trial up Long Island Sound. Capt. Robeson, 
| commanding the Chicago, and Mr. Thomson, her chief 
engineer, report that the trial was successful ; that her 
engines worked easily and with no sign of weakness, 
and that she made an average of fifteen knots per 
hour, reckoning on the resistance of the tides, in a trial 
of six consecutive hours. The pounding and thumping 
noticed in the first dock trial of her engines disappeared 
with the alteration of the valves; there was no need 
of resorting to forced draught ; her 
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steering capacity was all that could 
be desired ; she was steady and free 
from immoderate vibrations. 

In the Chicago’s trial on the 
Sound the horse power developed 
has not yet been officially made 
known, but it is believed to be less, 
on an average, than the 5,000 which 
the contract calls for, The average 
speed secured is also somewhat less 
than was expected, as it was thought 
that this might be near sixteen 
knots. Still, on the whole, the re- 
sults are thought satisfactory. The 
type of engines used is wholly ex- 
perimental in war vessels, though 
known to a small extent on mer- 
chant steamships. 

ee OO 

A VERY useful polishing powder 
for metals and glass is made of very 
finely ground glass mixed with a 
small proportion of dried soda ash. 
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FILM PHOTOGRAPHY. 

The desire of amateur and professional photograph- 
ers to employ a substitute for glass in photography, on 
account of its excessive weight and liability to break, 
has led to the introduction of paper as support for the 
sensitive film and to the manufacture of improved and 
new apparatus especially designed for operating the 
paper. 

A negative on paper answers all the requirements of 
one on glass, except that it requires a trifle longer time 





Fig. 1EASTMAN CAMERA WITH ROLL HOLDER 
ATTACHED. 


to print from; but quite recently this objection has 
been overcome by the production of a specially pre- 
pared film, which may be readily separated from its 
paper support after exposure and development, aud 
afterward transferred to a transparent, flexible gelatine 
support, thereby making a negative equal in every re- 
spect to glass, and also superior to it from the fact that 
it is non-breakable, more compact, more durable, and 
can be printed from on both sides, adapting it readily 
for photogravure purposes, for which reversed nega- 
tives are required. 

For the civil engineer, geologist, mining engineer, 
and tourist the film is especially useful, since the weight 
of glass is avoided, and supplies may easily be obtained 
through the mails. 

We illustrate a new form of camera, adapted for use 
with a special roll holder or with the ordinary plate 
holder, as the operator may wish. 

Fig. 1 represents a perspective view of the improved 
Eastman interchangeable camera, in which are to be 
seen the valuable points desirable in a camera: a front 
focus, an excellent double rising front, a novel yet sim- 
ple means of obtaining a horizontal swing, a device for 
making a side swing, a peculiar but practical plan of 
attaching the ground glass to the back, by means of 
which it is instantly adaptable for focusing when 
either a roll holder or a plate holder is employed, a re- 
versible back, enabling the operator to take pictures 
upright or horizontally, and a special construction of 
the bed, which permits the entire back and bellows to 
be removed and replaced with another back and bel- 
lows of larger or sinaller dimensions. In addition to 
all these merits, the camera is made of the very best 
mahogany, is highly finished, extremely strong, very 
compact, light, and rigid. 

In Fig. 2 is seen the back removed from the bed of 





Fig. 2.-CAMERA WITH BACK REMOVED. 


the camera, and how different sized backs may be 
adapted to one bed. 

The bottom piece of the back is clamped to the bed 
by means of two thumb screws. Slots are made in 
the two side plates on the bed to permit the vertical 
side swing of the bottom plate. 

Fig. 3 illustrates the advantages the camera possesses 
in having a double rising front and a swing backward 
of the front frame. It also shows the way in which the 
back of the camera swings on the pivot at the end of | 
‘he upright arm. The entire front of the camera is! 





raised upward through the slotted side uprights and 
clamped, then the lens board on the front may also be 
pushed upward as shown. This feature is of great use- 
fulness in photographing objects of great altitude, such 





Fig. 3.-THE DOUBLE RISING FRONT. 


as high buildings, church steeples, etc., enabling the 
operator to get pictures without distortion of lines. 

In Fig. 4 is seen the new construction of the ground 
glass frame, and the peculiar mode of fastening it to 
the reversible back frame of the camera. 

The curved metal end pieces at the bottom are at- 
tached by a short link. When used for focusing, this 
link is pushed inward, which allows the ground glass to 
shut up tightly against the frame, as shown in Fig. 5. 

The curved slotted spring catches at the top, when 
pushed outward; slip over a pin on the end of the 
ground glass frame, and lock it as in Fig. 5. 





Fig. 4.-THE ADJUSTABLE GROUND GLASS. — 


After focusing, if an ordinary plate holder is to be 
used, the ground glass frame is pulled outward, as in 
Fig. 6, and the holder pushed in between it and the 
back and clamped thereto. When the thicker roll 
holder is employed, the ground glass hangs down, as in 
Figs. 1 and 4. 

Fig. 7 shows an exterior perspective view of the im- 
proved Eastman-Walker roll holder, adapted for hold- 
ing a spool of sensitive paper behind the camera. 

In Fig. 8 may be seen the special improvements re- 
cently perfected. Formerly the working mechanism | 
for transfering the paper from one spool to the other 
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Fig. 5. Fig. 6. 


was supported on a metal frame attached to the re- 
movable back board. Now this frame is dispensed with 
and the spools instead are secured directly to and be- 
tween the two wood sides of the box, while the front is 
covered by a removable frame holding the dark slide, 
plainly seen in the lower view in Fig. 8. Besides these 
improvements, special mechanism has been introduced 





for indicating the number of exposures that are made. 
The changes have made the holder much lighter, wore 
accessible, and more complete. 

It has been the study of the manufacturers to invent 
methods and apparatus which wili prevent failures and 
insure the successful working of the improved film. 

We have described but a few of the devices that have 
been devised. The simplicity of the film, its certainty, 
and easy handling make it a most useful article for the 
photographer. _ 
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~, %7.—IMPROVED ROLL HOLDER, 


We understand the Eastman Dry Plate and Film 
Co., of Rochester, N. Y., the manufacturers of the 
above mentioned apparatus, are prepared to furnish 
complete outfits and all accessories to any wishing in- 


Fig. 8.—INTERIOR AND SLIDE FRONT OF THE ROLL 
EOLDER. 


formation, and will send, on application, a descriptive 
catalogue, and for two 2 cent stamps a sample film 
negative made by their process. 

————_»— +0? eo - 
Engraving with Mercury and its Salts, 





It is known that when mercury is deposited on a 
metal, fatty lithographic ink will not *‘ take” upon it 
when an inking roller is passed over it, and that the 
black adheres to the untouched parts of the metal. 
If a well polished and clean plate of zinc is taken, 
and a design is traced thereon with mercury, the de- 
sign will appear in brilliant white upon the gray back- 
ground of the zine, After tracing the design an in 
taglio plate can be abtained by plunging the plate, 
without being coated With varnish, into a bath con- 
taining 100, parts of water and two parts at least of 
nitric acid. The action of the acid is very rapid, and 
for a long time only attacks the parts touched by the 
mercury. When deep enough, it can be used for litho 
graphic work. If, instead of nitric, hydrochloric acid 
is used, the contrary effect takes place. The unaffected 
zine is strongly attacked, and the traces of the mer- 
cury give a relief plate which can be used for ordi- 
nary typographical work. 

If the operator does not wish to draw upon zine, 
the design can be traced upon paper with a salt of 
mercury. The sheet of paper being then applied for 
two hours to a plate of zinc, the drawing is sharply 
reproduced in white lines of amalgam on the gray sar- 
face of the metal, just as if it had been traced directly. 

The same result is obtained if the design is traced 
upon paper with a sticky substance (ink containing 
gum or sugar), and if it is dusted over with a mercury 
salt in fine powder. On dusting off the surplus and 
applying the sheet containing the design to a plate of 
metal, the same result is obtained. The same result is 
obtained if a newly printed proof is used, and is dusted 
with mercury salt while the ink is still wet and sticky. 
All the lines thus reproduced are chemically engraved, 
as has been described above. The same results are 
obtained by dusting with mercury salts a photographic 
carbon print containing a gummy substance, and the 
effect of half tints is even secured. 

Biniodide of mercury is the salt to use.—Memorial 
Industrielle. 

_— >to 
Mutually Benefited. 

Some employers are in the habit of presenting their 
employes with books treating upon such subjects as 
pertain to the class of business in which they are en- 
gaged. Itis a good idea, as both the giver and recipient 
are thus mutually benefited. Other employers furnish 
a library of well selected books and a reading room, to 
which all their help have access, which is a still better 
scheme. A catalogue comprising more than one hun- 
dred pages, containing a list of several hundred books, 
useful and practical, in every department of science, 
engineering, mechanics, architecture, optics, ete., has 
been prepared with great care by the editors of this 
paper, and will be mailed free to all applicants. The 
catalogue states the price by mail for each book or 
series of works, 
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A COMBINED HAY RAKE AND TEDDER. 

A machine which may be changed, at will, either to 
rake or ted hay, which is also light-running, without 
cog gearing, springs, and other unnecessary parts, and 
which the driver can change, as desired, from one ser- 
vice to the other without leaving his seat, has been 
patented by Messrs. Israel L. Landis and Albert and 
Anthony Iske, and is shown in the accompanying il- 
lustrations, one view representing the work of tedding, 
and the other of raking hay. The frame or truck 
has hangers in which is journaled the main axle, one 
of its wheels having a paw! lever engaging a ratchet 
on the shaft, to rotate it when the machine is mov- 
ing forward, but allow the 


that the animal was very near-sighted, and an occu- 
list took the necessary measurements, and, sending to 
New York, had a pair of concave spectacles made ex- 
pressly for Dobbin. When the farmer tried them for 
the first time, the horse appeared to be startled, but 
recovering from his surprise, manifested every symp- 
tom of pleasure. They are made so as to be firmly 
fastened in the headstall, and cannot be worn with- 
out that piece of haruess, “When I turn him out to 
pasture,” said the farmer, “ he feels uneasy and un- 
comfortable without his goggles, and last Sunday he 
hung around the barn and whinnied so plaiutive like 





| that I took out the bit and put the headstall and 
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in comparison with steel that the new aluminum copper 
alloy may be adopted in the construction of machinery 
for the vessels of the navy. While it is true that the 
cost per pound of the bronze exceeds that of steel, the 
fact that intricate castings can be made from it counter- 
balances the item of greater first cost. The expense in- 
cident to forging and shaping steel will be largely saved. 

But it is not only for machinery that there is an out- 
look for the bronze. It may yet prove the solver of the 
probiems involved in the construction of large cannon. 
In spite of the work done by Krupp, Armstrong, Whit- 
worth, and De Bange, the construction of heavy ord- 
nance has not yet been brought to perfection. 
The tendency is to con- 
struct built-up cannon. 





shaft to remain idle when 
to ub- 
turning of the 
The pawl 


backing prevent 
necessary 
tedding teeth 
lever is allowed to spring 
laterally, is 
back of a pin fixed to one 
of the spokes of the wheel 
to disengage the pawl 
when the machine is used 


and moved 


as a rake, and adjusted 
front of the pin when used 
as a tedder. The tedding 
or rake teeth are arranged 





in sets, clamped between 
heads, preferably made of 
cast metal and semi-cylin- 


drically recessed to set over 
a parallel shaft having 
bearings in the main 


frame, and turn partially 
thereon of 
each other. The lower por- 
tions of the heads have 
rearward cam projections 
and forwardly projecting 
extensions 


independent 


lips, the cam 
on the heads engaging 
arms on the main shaft to 
operate the sections alter- 
nately when the machine 
a tedder, 


is employed as 
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But these inevitably in- 
volve elements of weak- 
ness. The jars and heating 
to which they are subject- 
ed strain their many joints. 
In service, large pieces of 
this construction have al- 
ways proved wanting. A 
cast metal gun, if the metal 
possessed the proper quali- 
ties, would seem the per- 
feetion of ordnance. 

In aluminum bronze it 
is possible that this metal 
may befound. It was the 
subject of a recent lecture 
at Annapolis, by Mr. A. H. 
Cowles. He began by al- 
luding to experiments with 
ordinary bronze for can- 
non, as recently conducted 
in Austria. He said that 
for gun manufacture he 
would start with an alumi 
num compound of 70,000 Ib 
tensile strength per square 
inch. Its elastie limit 
should be 23000 lb. per 
square inch. This means 
that, if such a stress was 
applied to it, it would, on 











HAY. 


but clearing the arms when the machine is doing rak | goggles on him, and he was so glad that he rabbed my | being released, return perfectly to its original con- 


ing duty. 
by means of which the longitudinal movement of the 
frame way be limited so as to bring the tappet arms 
into range with the respective cams, this being ac: | 
complished by a lever near the front of the main | 
frame, while a foot rest or lock frame is provided with | 
detents by which the lever is held in position, as 
the machine may be used for a rake or tedder. A 
lever with its handle near the driver's seat can be 
operated to raise the rake teeth, being connected with | 
a longitudinal bar to hold the rake teeth to move 
simultaneously when desired, the bar having a weight- | 
ed lever under control of the driver by which it may 
A transverse 


be operated to set and unset the rakes. 
bar carries clearing arms which extend rearwardly be- 
tween the rake teeth, and this bar may be clamped to 
hold the clearing fingers at any desired inclination. 
The driver's seat is pivoted, and has a slotted shank 
which is adjustably secured to an inclined standard. 
The operating hand lever is used for raising and de 
pressing the rake teeth, to gather the hay on the forks 
and deposit it in windrows, and in the upper head of 
each rake or tedder section is a spring to keep the 


| . 
government auspices have been made at the Water- 





rake teeth yieldingly down to their work. Asa ted 
der, the machine is design- 


The main shaft has an adjustable collar, | shoulders with his nose. Then he kicked up his heels| tour without permanent deformation. 


and danced down to the pasture. You ought to have | 
seen him. I hate to let him wear specs all the time, | 
though, for fear he will break them.” | 
Aluminum Bronze for Cannons and Machinery. 

The extraordinary properties possessed by the alum- 
inum alloys has for upward of a year been a subject of 
frequent comment. It has been suggested as a ma- 
terial for structures in which lightness was to be com- 
bined with strength. Recently some tests under 





town arsenal by the testing machine illustrated in our 
last issue. The alloy tested was aluminum bronze, a 
compound characterized by the presence of copper and 


aluminum. The former metal forms by far the larg- 
est portion. The tests were applied to the grade known 
as A 3. One sample cast in sand gave a tensile 


strength of 53,000 lb. to the square inch, and an elonga- 
tion of 6°2 per cent before breaking. Auother sample 
of the same metal cast in chilled moulds resisted a 
strain of 67,000 lb. before giving way. The elongation 
was 13 per cent. 





These very extraordinary figures appear so favorable 


Having cast 
the gun, he would next force mandrels through the 
bore to compress the metal near it, which would in- 
crease the strength of the critical layer of metal that 
first receives the strain of the explosion to 100,000 Ib. 
per squareinch. The elastic limit would be thus in- 
creased for the same layer of metal to 60,000 or 70,000 
lb. Such a gun, the lecturer believed, would stand four 
times the strain that can be endured by a built-up gun. 

There is no question that there is food for much 
thought in the suggestion, and that the new metal 
should be critically experimented with. The ordnance 
of Europe is far from perfect, as we have said If it 
was ascertained that the bronze was all that it seems 
to be, if it was found that it was manageable for large 
castings, and was not subject to erosion in the bore, 
the government of this country could at one step be- 
come the equal of other lands in artillery. In using a 
metal that can be cast, and that is benefited by chill- 
ing, the plant would be simplified and a rapid produc- 
tion of guns would be insured. 

SS +o 
Metallic Derivatives of Acetyl-acetone. 

The author has shown in former memoirs that the 
hydrogen atoms of the 
central chain, CH2, charac- 





ed to slowly and effectually 
turn the hay over, separat 
ing the bunches so as to 
permit a free circulation 
of air through all parts, 
and facilitate its 
drying. 

For further information 
relative to*this invention 
address Mr. Israel L. Lan- 
dis, Lancaster, Pa. 

—-— — oe 

A Horse in Spectacies, 


proper 








In the last issue of Ithe 
SCIENTIFIC AMERICAN we 
published an account of 
the experiment of fitting 
spectacles to a short-sight- 
ed horse, in England, 
which had proved satisfac- 
tory, and now we have to 
record a similar experiment 
by a farmer up in Connec- 
ticut. A contemporary 
thus describes it: 

A horse with goggles was 
one of the attractions at 
Bridgeport, Conn., a short 
time ago. The Manlius 


farmer who owned him 
said he discovered recently 


LANDIS 





—_— 


COMBINED RAKE 





AND TEDDER—RAKING THE HAY. 


teristic of acetyl-acetone, 
present remarkable analo- 
gies with the hydrogens of 
the acid hydroxyls. They 
are not attacked by the di- 
rect action of chlorine, and 
they can be easily substi- 
tuted by sodium. He now 
shows that acetyl-acetone 
and its homologues act 
upon metallic salts like 
true strong acids, and that 
we may thus obtain with 
all the metals a new class 
of definite crystalline com- 
pounds, the acetyl-aceton- 
ates, answering to the ge- 
neral formula (C,H,O,)nM, 
M being a metal of n atom- 
icity.— Alphonse Combes. 





VANILLIN is not a satis- 
factory substitute for 
vanilla, according to seve- 
ral American pharmacists. 
Even when coumarin is 
added to the essence, the 
flavor gradually becomes 
weaker. 
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ENGINEERING INVENTIONS. 

' A car coupling has been patented by 
Mr. Fred Tiedt. Sr., of Euclid, Minn. It is a double 
coupler designed to automatically couple with an op- 
posing coupler of like pattern, and with provision for 
coupling with the ordinary link drawhead without 
changing the links or interfering with the arrangement 
of the improvement, 

A lubricator has been patented by Mr. 
Patrick Browaley, of St. John, New Brunswick, Canada, 
Ir is adapted for use in connection with the steam 
chests of locomotive, hoisting, and other engines, and 
is made not to depend upon suction or the formation of 
a vacuum for the proper operation of the lubricator 
valves. 

A car coupling attachment has been 
patented by Mr. Stephen D. Smith, of Spotswood, N. 
J. Itconsists of a folding frame carrying a lever, a 
nose being pivotally mounted within the frame, and ar- 
ranged to support the free end of the outer coupling 
link and be held in position by the lever, making a 
“ three link coupling,” which may be coupled without 
trainmen going between the cars. 


—_——_--oe—_—_- 
AGRICULTURAL INVENTION, 


A planter and drill has been patented 
by Mr. Russell Brock, of Gladstone, Ohio. This inven- 
tion relates to a corn planter designed to open a furrow, 
clear the soil of weeds in advance of the shovel, pro- 
vide means for dropping the seed at regular intervals, 
and cover the seed when dropped. 


——_+e___ 
''MISCELLANEOUS INVENTIONS. 


A faucet has been patented by Mr. 
George W. Aldrich, of Brooklyn, N. Y. It has a loose 
removable and revoluble valve support or seat, of spider 
iike or open work construction, within the adjustable 
nozzle section of the faucet, and a soft or flexible and 
elastic ball valve, preferably of rubber. 


A key hole guard has been patented 
by Mr. Alfred J. Uriin, of Missoula, Montana Ter, 
This invention provides a slide block preventing persons 
secing through the keyhole, or the admission of cold 
air, etc., and also preventing the key from being turned 
from the outside, or from falling out of the lock. 


An explosive compound has been pa- 
tented by Mr. Lacien G. Heusschen, of Paris, France. 
It is made with coal oil or naphthaline and glycerine, 
mixed with nitrate of potash or soda, suphuric acid and 
sulphate of iron, together with carbonaceous matter, as 
carbonized tan or sawdust, and also sulphar, 


A reel has been patented Mr. Fred- 
erick Eitapenc, of Oneonta, N. Y. It is intended more 
particularly for holding lead pipe in coiled condition, 
and safe from injury during transportation or shipment, 
the invention covering certain novel features of con- 
struction and combinations of parts. 


A jail window has been patented by 
Donald McDonald, of Louisville, Ky. Combined with 
gratings set in grooved stones is a hinged or swinging 
sash, with connecting rod and operating cord, to pre- 
vent tools and other things being handed in to prisoners, 
while providing for the admission of light and air. 


A tablet binder has been patented by 
Mr. William B. Pearson, of Jacksonville, Ill. Com- 
bined with covers and a flexible back is a metallic strip 
connected to the back and formed with a lug orear, a 
folding clip and side clips, it being feasible to use a 
single binder for a number of tablets in succession. 


An oven door has been patented by 
Mr. John R. Conrad, of Long Pine, Neb. It has a T- 
shaped opening covered with graduated transparent 
material, a securing plate and a socket in which is a 
thermometer, for accurately indicating the heat of the 
oven, and for inspecting its contents without opening 
the door. 


A pegging jack has been patented rm 
Mr. Nathaniel Kinney, of Amity, Democracy P. O., 
Ohio. It is made in sections so connected that the 
upper section carrying the shoe clamp may be raised 
and iowered to adapt it to different heights, the inven- 
tion covering various novel features of construction and 
arrangement of parts. 


A longitudinally expanding roller has 
been patented by Mr. Arnold W. Schlichte, of New 
Yor City. It has sheathing plates arranged to be 
moved backward and forward upon the face of the 
roller, the plates being gradually drawn outward as the 
roller moves forward, and rapidly forced inward as 
they arrive at a certain predetermined point. 


An elevator gate has been patented by 
Mr. Eugene F. Hardin, of Liccoln, Neb. It is fitted to 
slide in vertical guides fixed to the side posts at the 
shaft opening, these posts being hollow to receive 
weights, making a simple and effective safety gate 
which will be opened antomatically by the rising car- 
riage, and closed automatically as the carriage farther 
ascends or descends. 


A gate has been patented by Mr. Gus 
H. Ingersoll, of Franktown, Col. It is adapted to be 
opened and closed by the wheels of passing vehicles, or 
may be opened from the vehicle while horses are travel- 
ing either way toward the gate, and may be automati- 
cally closed behind the vehicle, the invention covering 
Various novel features for the making of a simple and 
mexpensive gate, 


An egg beater and mixer combined 
has been patented by Mr. Louis Rosenkranz, of Rhine- 
beck, N. ¥. It is so made that asa crank shaft is re- 
Volved beaters are carried around a central shaft to cut 


and agitate the material in the body of the receptacle, | 0 


elevating it also from the bottom toward the top, the 
action of the apparatus being suck that it not only beats 


the material, but thoroughly mixes it at the same time. q 
A numbering head for printing presses | CracuLa’ 


has been patented by Mr. John G. Sauer, of New York 
City. It is made with a main casing and inner frame 


carrying the numbering disks, arranged to receive an 
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out and in movement in the main casing from contact 
with the platen of the press, thus turning the number- 
ing disks for consecutively numbering the shects as 
they are printed. 

A shutter fastener has been patented 
by Mr. James B. Kelly, of Canton, Miss. It is an ef- 
fective fastening both for the blinds and the window, 
which cannot be tampered with from the outside, and 
when the blinds are thrown open the device swings 
with the blinds out of the way, while by it the blinds 
may be held closed in a convenient manner, both when 
the window is raised and when closed. 


A mouthpiece for speaking tubes has 
been patented by Mr. Patrick McGunnigle, of New 
York City. It is composed of two main parts connected 
together back of the bell by a lap joint, in such way 
that the shaft and whistle have their axis at the dia- 
meter of the mouthpiece, and thus avoid hinges and 
other details of construction of the ordinary form of 
mouthpiece, 


A wachine for sharpening and gum- 
ming saws has been patented by Mr. George P. Salten- 
berer, of Hamburg, Ark. It is for use with gin saws, 
and has reciprocating files which operate simnita- 
neously and are drawn back out of contact with the saw 
teeth at the moment when the saws are being turned, 
the device being readily changed from a saw sharpener 
to a saw gummer, and being very rapid and efficient in 
operation. 

A wagon brake lever has been patent- 
ed by Mr. George J. Riblet, Sr., of Shinnston, West Va. 
A lever is fulcrumed on the braRe hand lever, engaying 
with one end a fixed segment, a spring lever fulcrumed 
on the brake hand lever, provided with a segmental gear 
wheel arm, meshing into a segmental gear wheel arm 
formed on the other lever, making a lock for the lever 
of a wagon brake in which the lever is firmly held in 
place when the brakes are applied. 
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A NEW MINISTERIAL EXPERIENCE. 

One year ago last December the pastor of a church in 
Philadelphia was forced to surrender his pulpit. and, 
acting on his physician's advice, with his young wife 
sought the warmer climate of Florida. Both were con- 
sumptive, and when it became evident that the young 
minister must relinquish a future that promised so much, 
he was broken \ip spirit. Together these two afflicted 
persons traveled toward the milder latitudes. It seemed 
a ‘journey to death. Nothing more pathetic has been 
seen since Charles and Mary Lamb set out hand in hand, 
and with tearful eyes, toward the madhouse to which 
they had se!f-condemned themselves. The parting from 
their friends and parishioners at the railroad station was 
affecting in the highest degree. Several long, weary 
months followed, in which the hoped-fur improvement 
was awaited. It came not. Both man and wife gradu- 
ally grew weaker. The little cottage they had taken at 
Jacksonville finally began to lack necessary comforts. A 
small negro servant had to be discharged because she 
could no longer be paid. Then the despairing young 
wife took to her bec, and rapidly grew worse. One good 
lady assumed that Jeath was inevitabie, and hoped only 
to make the end as painiess as possible. In her mission 
of kindness she encountered a hale old gentleman who, 
after he had given hera ten dollar note, added: “I will 
do more. I will send that unfortunate woman my Com- 
pound Oxygen. I always take it with me to cure sudden 
colds or throat affections; but 1 know what it can do 
even in desperate cases.”” In a few minutes he was 
ready, and accompanied the noble hearted lady to the 
house of suffering. Hot water was readily procurable, 
and ina brief time the consumptive was inhaling the 
Compound Oxyen, evolved from one of Drs. Starkey & 
Palen’s Home Treatments. At the end of a week notable 
improvement in the woman’s condition set in. The end 
of another week's treatment found her seated in a chair 
on the porch, and she was soon after able to walk about. 
Meanwhile fuli advice had been received from Dr. Star- 
key as to the Compound Oxygen, two Home Treatments 
had arrived, and the minister began to give some atten- 
tion to his own case. Friends gathered around them 
amid the Land of Oranges, and now they are both in a 
degree of health that enables the pastor to resume his 
pulpit and his good wife the care of her own home. 

A valuable and interesting pamphiet on the methods 
of manufacture and of treatment by Compound Oxygen 
is sent free to all who desire it, by Drs. Starkey & Palen, 
1529 Arch Street, Philadelphia. 


— Special Rotice. 








The following is a copy of a testimonial received by 
the Star Machine Co., of Buffalo, N. Y. 

Navy Yard, New York, July 5, 1887. 

81r :—In obedience to your order of the %h of June (a 
copy hereunte attached), to make a careful and thor- 
ough test of the Star Machine Co.’s Improved Portable 
Forge, the Board met on June 28 and proceeded to carry 
out said order. 

Forge No.8, as per circular appended, was the one 
chosen for trial, it being best suited for purposes under 
the cognizance of the Bureau of Steam Engineering, for 
use on board of vessels. 

After a fire had been well under way, two pieces of 
iron, two inches in diameter, were brought to a welding 
heat in five (5) minutes and a clean, smooth weld made. 

The blast is excellent and continuous; the frame of 
the forge weil braced, and set screws are so arranged as 
to take up the lost motion of the shaft and other parts. 

In conclusion, we beg to state that itis the best Port- 
able Forge that has come under our notice, and we 
therefore recommend it for use in the Naval! Service. 
Very respectfully. 

JOHN L. D. BOTHWICK, 
Chief Engineer, U. 8. N. 
J. J, BARRY, 
Passed Ass’t Engineer, U. 8. N® 
F. C. BOWERS, 
Ass’t Engineer, U. 8. N. 





(Signed) 


To Commodore 
Bancroft Gherardi, U. 8. Navy, 
Commanding U. 8. Navy Yard, 
New York, 
A copy of the original report can be seen at our office, 
Nos.,198 and 200 Terrace, Buffalo, N. Y. 
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The charge for Insertion under thes head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publica‘ion office 
as early as Thursday morning to appear in next issue. 


Manufacturers’ Advertising 
in the 
Manufacturing, Scientitic, and Commercial Papers 
of America and Foreign Countries 
at combination rates. 
General newspaper work 
in all its branches. 
Manufacturers’ Advertising Bureau and Press Agency, 

lll_Liberty Street, New York. 
Benj. R. Western, Treasurer. Best of references. 

The Sturtevant Mill (a rock crasher and pulverizer 

bined) is specially adapted to grinding phosphate 
rock, cement, ores, and all kinds of refractory material, 
and is meeting with ready sale in this country and in 
Europe. Full information, with circulars, etc.,can be 
had by addressing Sturtevant Mil! Co., 89 Mason Build- 
ing, Boston, Mass. 

Engine lathes, chucks, planers, drills, shapers, press- 
es, shears, etc. Machine and blacksmith shop equipment 
a specialty. Send for special prices and cuts, stating ex- 
actly what is required. W. E. Drew, axt., 8. C. Forsaith 
Mch. Co., Manchester, N. H. 

Air compressor, rock drills. Jas, Clayton, 43 Dey St., 
New York. 

Link Bettine (malleable iron, detachable).—Used 
for transmission of power and in improved appliances 
for handling any material in bulk or package. Send for 
catalogue. Link Belt Machinery Oo., Uhicago. 

2% H. P. engine, $75.00. 2 H. P. engine and boiler 
complete, $135.00. 2 to 50 H. P. engines and boilersa 
specialty. American Machinery Co., Cleveland, O. 

Very thick walrus, hippopotamus, giraffe, elephant, 
and buffalo leather for polishing metals. Greene, Tweed 
& Co., 8 Chambers 8t., New York. 

The Milwaukee Cement Co., Milwaukee, Wisconsin, 
have recently erected a 20’’ Sturtevant Mill for grinding 
their cement, which is doing wonderful work. Full in- 
formation, with circulars, etc., can be had by addressing 
Sturtevant Mill Co., & Mason Building, Boston, Mass, 














mili supplies, Send for catalogues and obtain our 
prices. W. BE. Drew. agt., 8. C. Forsaith Mch. Co., Man- 
chester, N. H. 

Among the fertilizer works using the Sturtevant Mill 
for pulverizing phosphate rock may be mentioned the 
Pacific Gaano Co., Woods Holl, Mass.: Walton & 
Whann Co., Wiimington, Del.; Etiwan Phosphate Co., 
Charleston, 8. C.; Bowker Fertilizer Co., Elizabethport 
N.J., ali of whom are greatiy pleased with the work 
done, and consider it the best and most economical pro- 
cess that can be adopted. 


Large and smal) punch presses and machine tools 
8. M. York, Cleveland, 0. 


Saws—How to straighten and gum ai! kinds. See p. 
381. 
Wanted by a Brick Manufacturing Co.—A good 


draughtsman. Also a first class mechanic as foreman. 
Address box 87, Lancaster, Pa. 

Silver Plating without a battery.—Silver held in sola- 
tion. No acids, no quicksilver. Quick, sure, cheap. 
Send for circular. R. T. Ladd, 4 Beekman 8t., New York. 

For combination lathe chucks, with bodies and jaws 
ground true; two spindle machines, for drilling and 
reaming centers of shafts 3'' and less diameter; taps, 
dies, thread tools, small bench drills, for amateurs and 
machinists; and for reliable automatic grain weighers, 
address the Pratt & Whitney Cv., Hartford, Conn., 
U.8. A. 

Latest Success! Marion Waltz. 
Afty cents, postpaid. H.M. Western, ll Liberty 8t., 

The American Engineer. 
Gaff Building, 
Chicago, Hl. 

Send for sample copy 
and premium list for 1888. 


Send for copy. Price, 
N.Y. 


Manufacturing establishments desiring a Chicago 
pu.chasing agent for machinery and supplies should 
write to Fred. A. Rich, 3% South Canal St., Chicago. 

Engines and boilers, port. and sta., hor. and vert. 
Any power required. Send forgid, stating exactly your 
wants, that you may consult our prices before spending 


a dollar in this line. W. EB. Drew, agt., 8. C. Forsaith 
Mch. Co., Manchester, N. H. 

The Kansas Coal and Mining Co., Kansas City, Mo., 
have recently erected «4 12'' Sturtevant Mill for grinding 


cement rock, and express themselves as highly pleased 
with it, considering it the best machine made for this 
work. 

A tried business man, one familiar with the sale of 
machinery, is wanted to take entire charee of a largeand 


growing business in a thriving city on the Pacific coast. 
An applicant possessed of capital would be offered an 
interest in the house. The position will be given to a 
suitable person without capital if such a one applies. 


Address, with references and fui! statement of qualifi- 
cations and experience, “ Machinery,” P.O. box 774, New 
York. 

Boilermakers’ tools. Hand and foot power machinery. 
Fred. A. Rich, 23 South Canal St., Chicago. 

Working drawings of mach’y and factory plants, 
buildings included. Indicator tests of steam and gas 
engines. J. H. Maller, eng., 319 B’dway, room 10, N. Y. 

Nickel Plating —Manufacturers of pure nickel an- 
odes, pure nickel salts, polishing compositions,ete $100 
*LAttle Wonder.” A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, ete. Hanson, Van Winkle & Oo., New- 
ark, N.J., and 9 and & Liberty St... New York, 

Burnham's New Improved Turbine, Sold at cost of 
manufacturing and advertising. Address York, Pa. 

The St. Louis Smelting and Refining Co., St. Louis, 


Mo., are using a 12’ Sturtevant Mili for grinding their 
ores, mattes, etc., and report that they get a product of 
ten tons per hour from the mil) to pass a 1li-mesh 
screen. 

Lacquers.—Zapon, Brillientine, Brassoline, Opaline, 
and other lacquers and special varnishes. Sri/lant, 
hard, durable. Send for catalogue. The Fred’k Crane 
Chemical Co., Short Hills, N.J. N.Y. agent, Horace 
Van Sands, 733 Broadway. 

Wanted—A foreman fora foundry job shop. About 


#0 moulders employed. Address, stating age, reference, 


and salary expected, Foundry, box No. 314), Boston, 
Mass. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metai Co., Chicago, Ill. 


For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mtg. Co., 138 Jackson St., 
Chicago, Il. 

The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Sieam Pump Works, 113 Federal 
St., Boston, and 9% Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


Iron Planer, Lathe, Dril!, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physica! 
science. Address Munn & Co., Publishers, New York. 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery. and containing reports of tests, on application. 

Curtis Pressure Regulator and Steam Trap. See p. 364 
Patent Breech-loading Single Barrel Shot- 
Hartford, Conn. 


Billings’ 
gun. Billings & Spencer Co., 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of ai! kinds. The Chalmers-Spence Co., 
419 and 421 East 8th Street, New York. 

Universal & Independent 2 Jaw Chucks for brass work, 
both box & round body. Cushman Chuck Co., Hartford,Ct 

The Improved Hydraulic Jacks, Punches, and Tube 
@xpanders. R. Dudgeon, 24 Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 2. 
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Graphite Lubricating Co., Jersey City, N. J. Graph- 
ite bushings and bearings, requiring no grease or oil. 

Quints’ patent automat governor. 
Correspondence solicited frum manufacturers of throt- 
tle gor Leonard & MeCoy, U8 Liberty 


Street, 








(3) J. E. desires a receipt for making a 
good blue black copying ink. Take of Aleppo galls, 
bruised, 9 ounces, bruised cloves 2 drachma, cold water 
| 80 ounces, sulphate of iron 8 ounces, sulphuric acid 
| 70 minims, sulphate of indigo, thiu paste, 4 drachms. 
| Place the gall with the cloves in a gallon bottle, pour 
| upon them the water and digest, shaking often, for a 
fortnight. Press and filter through paper into another 
gallon bottte. Next putin the salphate of iron, dis- 
from death. Any sufferer from | ®0lve it, add the acid, and shake briskly. Lastly add 
sending a self-addressed stamped | the indigo, mix well, and filter again through paper. 
New | The ink is to be kept in well corked bottles. 


steam engine 

erner engines. 

New York 
Catarrh Cured 

afte of suffering from that loath- 

catarrh, and vainly trying every known 

4 prescription which completely 


A clergyman, years « 
disease 
ast found 


1 saved him 


some 
remedy, at 
cured an 


this dreadful disease 





Scientific American. 


should run, at a speed of 45 revolutions per m. for 
the volume of compressed air as computed for the sea 
level. 

(14) G. H. W. asks in what way he can 
make a battery to run a single bell 244 inches diameter, 
by using acast iron box 534 inches wide, 834 inches 
deep, and 17% inches long. A. Place a layer of black 
oxide of copper at the bottom of the iron vessel, fill 
with strong caustic potash solution, and suspend in it 
horizontally a good sized zinc, preferably a thick plate 
4 inches by 14 inches or thereabouts in size, Connect 
one wire to the zinc, the other to the iron, 


——_—_—_—_—_—_—_—_—_—_$_ VS 
TO INVENTORS. 


An experience of forty years, and the preparation of 
more than ope hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 











en relope » Prof. J. A. Lawrence, 212 East 9th St., ? 

cs: acme ee 5. ARR BRO (4) J. A. P.—We are not acquainted 
Lathes for cutting irregular forms a specialty. See | wien the special variety of cough drops mentioned by 

SAN you, but we would suggest the following as an excel- 
Graphite Bus ».—Put them on all loose pulleys lent article: Tincture of squilis 2 ounces, camphorated 
Rand saws, with tipping tab All kinds woodwork- | tinctare of opium and tincture of tola, of each $4 ounce, 
ng mach Rolistone Machine ( Fitchburs, Mass. | wine of ipecac 44 ounce, oil of wintergreen 4 drops, sassa- 
Pla v and Matching Machines. All kinds Wood | fras 3 drops, and of anise seed oil, 2 drops, The above 

Working Machinery. C. B. Rogers &( Norwich, Conn, | mixture is to be put into 5 pounds of candy which is 
Leather ¢ belting is mon iable for dynamos | | just ready to take from the fire, and continue the boil- 

and awit « machinery. For particulars write | ing a little longer. 

Chas. A. Schieren & Co.. 47 Ferry St., New York (5) S. O. H. asks whether the killing of 
Ta t's <8. Best made, Providence, R. I. | alligators is an industry, if the hides are tanned and 
Send for new and complete catalogue of Scientific used to any great extent, and what per cent of so-called 

Books for sale by Muna & Co., #1 Broadway, N.Y. Free | alligator hides are genuine. A. It is an irregular occu- 

on applicatic | pation of quite a number, in many places along our 

southern coast, and, although the supply of skins varies 
NEW BOOKS AND PYBLICATIONS. | mae h, a great many thousand are tanned every year. 
Imitation skins are, however, mach more numerous, 


> ‘'y > : . 
A PRACTICAL TREATISE ON ANIMAL AND being made largely of sheepskins and limitedly of split 





VEGETABLE FATS AND OILS By 
William T. Brannt. Philadelphia : | 0” bas. | A swatien) of tone) paper stock le mais 
Henry Carey Baird & Co. 244 en ; ’ 
yravings i vol., 8vo, 739 pages.| (6) T. M. 8S. asks: What can I put 
Price $7.50 on my watch face to make it luminous, so that the 
We have here one of the most usefal. as well as the | !me can be readin the dark? A. Coat it with luminous 
most credite ontrib ne which have ever besa | P*!=t. See the articles on the paint in Screnriric 
med echnical literature of this country. Not | 4M®8IcAN Supplement, Nos. 249 and 497. 2. What so- 
onl rough and complete, but it stands almost | '@ton will remove ink stains from carpets and blots 
ont slo n English literature. It is the first treatise from paper? A. Use a solution of oxalic or citric acid, 
of t k era which does anything | followed.in the case of the carpet, with copious washings 
me . ; - , to this highly and | With cold water. 8. How can I make a good, hard walk 
wid cant aul -_ a such a book | 8t small cost, in the country? A. See the article on 
hae t and s+ wnd this eminent house, |“ Foot Walk Pavements,” in Screntiric American 
“ h has done so t f he diversified indastries | Scpr_emEnt, No. 82. 
of this country, in its publications, has, we ventareto! (7) J. H. D. asks for a receipt to remove 
soy, never done a better «+ e than by the pablica-| paint from a wood carving without damaging the wood, 
* treatise. The great work of Dr. Karl | as burning or scraping would ruin it. A. Mix 1 part by 
sched pon wv gely based, is well known | weight of pearlash with 3 parts quick stone lime by 
to ter gists and r chemi us the most Com: | sjaking the lime in water and then adding the pearl- 
plete and reliable book ou fixed oils, animal, vegetable, | ash, making the mixture about the consistence of paint. 
and mineral, published im Europe; bat Mr. Brannt, the | Lay the above over the whole of the work required to 
accomplished American editor, has added largely to | be cleaned, with an old brush; let it remain 14 or 16 
the work of Dr. Schaedler, especially in the departments | hours, when the paint can easily be scraped off. 
o ols e oils na boric a "he tte of 
~ den owl aren ~_ al = aoe etd (8) E. P. M. asks: What amount of 
and treats yery thoroughly those oils which are pecu- | °XY8°™, hydrogen, and carbon is there in steel? A. 
liarly American, whether fixed or volatile, more espe- Steel contains no oxygen, save in the rust there 
cially cotton seed, lard, peppermint, sassafras, birch, |}may be upon the outside, and only a possibility 
ete. The title of this volume conveys a fair idea of | Of ® Minute portion of hydrogen. The elements of 
the contents. but we would advise a readers that | *#¢e! vary much to meet its special qualities. It con- 
the publishers have adopted A system of issuing | *!™* carbon to the amount of from 0°1 of l per cent 
with each of their new and important publications | ™ soft or Bessemer to 2 per cent in high grade 
a circular giving the full table of contents and speci- steels. In additionto the variations in varbon, it may 
mens of the illustrations. Such a circular of this | 2#Ve silicon and sulphur to the extent of one-tenth of 
book can be had on application to Messrs. Henry Carey |! Per cent, also phosphorus five one-hundredths of 1 
Baird & ¢ There is one especial feature in the pub. | Per cent A grade called manganese steel may have 
lications his house to be highly commended. and it | #out 14 per cent of manganese. All iron and steel is 
le wor if imitation by other publishers. We refer | *@>Ject to rust from exposure to snow and rain. unless 
to their f tables of contents and to their ample in- | ©*Pecially protected. 
dexes, which render all important subjects in any of (9) W. C. P. asks: 1. Does paint or 


their books easy of reference | black japan injare the sound of a whistle or gong? A. 
: It would probably change the tone. 2. What can | 
use to thoroughly remove paint or black japan on a 

/ . whistle or gong which cannot be taken down, and can 
eT ies only be reached by means of a ladder? A. If you can 
get atthe whistle toclean it, you certainly can take off 

aoe | the bell by unscrewing the nat on top, which will en- 

able you also to unscrew the bell from the stud. Boil 

the bell in caustic soda or potash, which will disinte- 

grate the varnish and allow it to be rubbed off. 


(10) R. R. W. writes: I wish to move 
a large building over ice which freezes from 2to 3% 











TO CORRESPONDENTS 


HINTS 
Names and Address must accompany all letters, 


paid thereto. This is for our | 
for publication 


answers should 


or no attention will be 
information, and not 


References to former articles or 
give date of paper and page number of question. | feet. Will it be safe? A. Ice 8 inches thick will sap- 
Se —— i ‘ = — — at wus tear Saaed cet port heavy wagonsand artillery. The crashing strength 
re seats orrespondents i 4 } Inc 1 P e 
some answers re not @ little research, and, | Of ice varies from 327 to 1,000 pounds per square inch, 
though we endeavor to reply to all, either by letter | At the lowest figures this is 23 tons toa square foot- 
or in this department, each must take his tarn | This does »prese » beari i 
not represent the bearing power of the ice 
Special Written Iuformation on matters of - se " ~ . i 
personal rather than general interest cannot be | Covering water, in which case it becomes elastic under 
| : 
expected without remnneration | pressure, and may give way without crushing. A 


Scientitic American Supplements referred bailding of moderate weight may readily be moved 


to may be had at the office *rice 10 cents each “ , 
Books referred to promptly supplied on receipt of | OVeT ice 3 feet thick, if properly set on runners of large 
price | bearing, and moved along at a fair pace. The only 
‘fe e j 2 . : 
———— sent for examination should be distinctly | gimeulty in such work arises from susp. sion of the 
War kee abe oc 


work, when the weight might press the ice down in the 
vicinity of the building, and cause cracks which would 


1. What will take rust | qoc4 the depressed surface, and possibly cause dis- 


(1) A. L. J. asks : 








from finely polished steel, such as drawing instru-| aster 
nts, et hout ecratchingthem? A ) te | : 
pearl = Smee re ee Mix 10 parts) (11) H. R. E. writes: I have a fine Ar- 
of tin patty, 8 of prepared back’s horn, and 2% of alco ‘ 
, tat , kansas oil stone which refuses to work properly after 
hol to a paste. Cleanse the article with this, and finally : 
; pot a = : : several years of constant use. My tools slide over it 
rub with « blotting paper. 2. What will prevent | 
without being sharpened. How can I make it cut? 
their rusting \. You can preserve them by a coat of 
A. Soak the stone in tarpentine or naphtha for a few | 
colorless lacquer 1. How to clean gun barrels of rust , hen it will cut now 
and keep them eo? A. The gun can be cleaned by ange, WES © ———— 
stopping the opening and pouring in mercury, which,on| (12) C. H. 8. asks (1) how tomake a 
shaking, will clean up the barrel. Thencoat with par-/| strong joint with glue, A. Use new glue, and in apply- 
affine. 4 A good cement for leather for patching shoes? | ing first fill the pores of the wood with thin glae and 
A. Make a rubber cement. See Screntiric American | Jet it dry; then clean off, and gine it at the joint with 
Surriement, No. 158, ander ‘** Cements.” strong glue. 2. How to make a good hard oil finish. 
(2) W. H. H. asks: 1. Are pumpkins a A. Take of linseed oil 1 pint, rectified spirits 4 ounces, | 
e oil of tarpentine 4% pint, powdered resin 144 ounces, 
good milk-producing food for cows, and have pumpkin 
3. A good cheap wood filler? 


seed a tendens A. Pumpkins 
fool for cows, producing good milk, bat 
They have a 


y to dry up milch cows? . 
turpentine 3 quarta, corn 


calcined magnesia 2 


A. Boiled linseed oil 1 quart, 


japan 1 quart, 


| 

| 

rose pink 44 ounce; mix. 
make a rich 


en thats ot Goat starch 5 pounds, 


not eo much as with o , 
; ounces; mix thoroughly. You can buy better pre- 
drying tendency, and should not be made an exclusive | 
pared filiers than you can make 
diet ander any circometances. Plenty of hay, a little | 


bran or meal, and a little pumpkin is a good receipt for | (13) C. A. D., V irginius, Col., writes: I 
would like to know the relative speed of an air com- 
pressor in high and low altitudes. Take, for example, 
a Rand drill compressor, ranning at the rate of 30 revo- 
S. Ie there any good grass for pasture that | lations per minute at sea level. Wonld it have to run 
land, where | faster at this altitade, it being 12,600 feet above sea 
level? A. At above elevation the atmosphere is bat 


vider, & What is the 
of the 


is light and sandy? 


late fali and winter f 
+ the 


best plant 


for stoppli washing bank» of a stream 


where the soll A. Willow, ne | 
plenty of it 
gravelly bottom 


will thrive on sandy and 





native blue grass will barn out in Aogust? A. Try timo- 
' two-thirds the density of the air at the sea level, Pumps 


thy and clover mixed, 





iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 91 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 








December 13, 1887, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.) 














Adjustable chair, E. Pynchon. .......... «-+ceseee0« 374,628 
Ammonia from manure, etc., obtaining, W. F. 

NE A, ccnutenasbaagsaSentt anu . 874,618 
Armature, EI. B. Slater . 470 
Armature, dyramo, E. 374,728 
Auger, hollow, W. Bradford. .........-0.--ecceeeeeee 374,778 
Axle brake, BR. Loaders... .. .. ~~... ccecceccceeeenene 374,607 
Axles, machine for forming wagon, A. Paterson.. 374,04 
Bug. See Mail bag. 

Baling press, H. Weddle. ............-0cececeeeseeees 374,857 
Barber's chair. T. A. Koons. ............-++++eceeeene S440 
Battery. See Electric battery. Galvanic bat- 

tery. 

Bed spring, M. H. Colom. ..........ecceeeeeeeceneees 374,658 

Bed fastener, machine, H. Bramm...............+.. 874,582 

Belt shifter and brake, J. Stewart........ . «...... F468 

Binder, tablet, W. B. Pearson.... ...... Seccnesunes 374,751 

Bit. See Bridle bit. 

Blotter, ink, L. 8. Smith...........ccccccceeeseee oss. 874,713 

Boat. See Steamboat. 

Boiler. See Steam boiler. Steam or hot water 
boiler. 

Boilers, purifying water for, C. Elliot.............. 

Bolt. See Elevating bolt. 

Book clasp, A. C. Hafely. .........ccceeeeeeescccenece 

Boot or shoe, G. F. Cushman ............... ° 


Boot or shoe stretcher, L. Nottingham 
Boots and shoes, seam rubber for, C. H. Carr 
Box. See Fare box. Miter box. Paper box. 
Box, W. H. Butler 





Box strapping, metallic, C. H. Dana... .... 374,587 
Boxes, device for closing the lids of, J. Cook...... 374,584 
Brake. See Axle brake. 

Brake, P. Everitt ef Gl. ........scccccceccccccseceeeses 
Bridge, T. Buckley..... , ’ 
Bridge guard, C. C. Towler. ..... 26. .....cceeeee csmeee 374,882 
Bsidie tle. C. TE, GaMtOR.....ccccrcccccceccee-cocccecace 374,852 
Broom rack, D. M. Kilmer............... ee 
Brooms, manufacture of whisk, E. L Miller... 374,902 


Brush and biacking box, combined blacking, G 
W. Peck 
Buckle, breeching, T. S. Very... .........00.scesccenee d 
Buckle, suspender, D. L. Smith. ...... 2.60... se. 
Burnishing machine, B. B. Allen.................0. 
Bustle, A. C. & O. J. Decker.......... . 
Bustle, C. C. Shelby....... .....ses00s . 
Bustle, T. P. Taylor 
Button making, collet 
Hornich 
Button or stad, G. w. Prentice 
Cable gripping mechanism, A. D. Whitton......... 374,765 
Cable track road and tightener for same, C. Carr.. 374,366 











Calk sharpening machine, G. W. Savage............ 374,811 
Calka, machine for making toe, J. C. Kelly......... 374,681 
Cane stripper, T. C. Collins... .... 00... .ccccccccenes 374,777 
Canned food, apparatus for preparing, Hi. L. Hop- 
Beiscccccusssstectoccceeceseesescoveses’ @ cocnitecan 374,909 
A, Oy Track | 0 Se beccccvevecesescdescediee 374,577 
Cant hook, C. Nygaard STA, B77, 374,878 
Ge RSRER, FE. GRURED ccccccnccccccccccccssenescccess TAS 
Cap We An Th, CERIO Rc ccc cccccccccscccccecccssses 374,798 
Car brake and starter, H. H. Olcott 374,619 
Car coupling, Diller & White................. -+. B74,788 
Car coupling, T. W. Harrison................. . 374,870 
Car coupling, F. Tiedt, Sr...................0+. S417 
Car Ce Ts ice cd venccansecesccccescccetss 374,763 
Car coupling attachment, 8. D. Smith.............. 474 


Car, dumping, J. W. Davis... 





- 874,766 





Car heater, M. Wanner..............-...s.cseees 
Car heating apparatus, W. H. Penfield......... ... S744 
Gus, saiuas, CG. CO. Balk. ..ccceccvceses 00 874,897 
Co ER Gs GA, TOG c ewewcnsccccsccnecvésccescccs 34,824 
CP, GREE, TE. Th, GORRB. 0. ccccccccaces coccccstcbes 374,381 
Cars, apparatus for heating railway, L. K. Cur- 

inthis! sdenbishcutnetueesehenetbutinannainiended 374,659 
Cardboard manutacturtng machine, LW ’. Noyes. 374,348 
Carrier. See Cash carrier. 
Cart, road, B. 8. & C. W. Porter................00.... 34,685 
Case. See Show case. 
Casts enavten, WW. TE. Beetber....ccccccescccccccccesss ST4,683 
Cash register and indicator, D. Dav . 374,780 
Chain lock, L. A. Sherman................ ... -.. 374,710 
Chair. See Adjustable chair. Barber's chair. 

Convertible chair. 
Chopper. See Cotton chopper. 
Chuck, B. FP.’ Chappelll..........cccccccses covcsceses 374,782 
IES i ME nabeccocscccestbéboosccsnntibeall . 3476 
Chuek, drill,{A. D. Goodell. ..................4 374,508, 374,504 
Charn, R. H. Browning . 
Churn, W. W. Perkins.......... . 





Cireuit breaker, C. 
Clasp. See Book elase. 


ee eG I ba cave cn vcucossnedébcccosachbase ~.. T4782 
Cleaner. See Cloth cleaner. 

Cloth cleaner, W. C. Meyer.............cscccccccees 374,689 
Chateh, trigtion, He We BUM. i ccccsceccceecesceresss STA 884 








{DECEMBER 31, 1887. 


Coal elevator, T. G. Goodfellow.... 





Copying press, S. Netter ef al... .... 2.6.6.6. cence 
Core catcher and breaker, A. Ball................... 
Cork blocking and finishing machine, automatic, 

ST WE etl dtpacececwesicectececcemss ’ 
Corn dropping att ° ic, W. W. 





374,391 








Cotton chopper, B. C. Marshall 
Cotton, machine for opening anc preparing, R. 

















Pee pbiawansodpecaccscncttantentaactiaer det énvace 374.899 
Coupling. See Caro pli Thill pling 
UI Ges Ge IO Soddecccctisecdvcdidcscccccece 374,756 
Ga Bees & GOI. ics cnc ci vaieciccss 6 esccne 34,612 
IE, Bu Gs SR nc cces: cccccsencsttetiieccces 374.79 
Cuff holder, J. M. Bolton... 874,579 
Cyclometer, C. E. W. Woodw: ..» S749 
Dental flask, W. 8. Curtis.......... 06.0.0... ccccccees 874,585 
Dial, tim apiece, B. A. Lewis............... steccuscce 374,605 
Digger. See Potato digger. 
Display frame, W. A: Aiken. S47 
Distilling apparatus, E. Kelis . 34S 
Distilling wood, A. Smith..............0.cccceseccces 874,66 
Ditehi h ES ee 374,690 
Door hanger, J. Christmann o «+» 374,656 
Door hanger, sliding, R. M. Wilson.............. . 374,859 
Draught equalizer, J. J. H. Parrott........... meen 374,820 
Drier. See Fruit drier. 
Drili ch li hi Bin RUB, ieceee ccccesesee 








Egg beater and mixer, combi . 
Egg crates, material for, O. L. Parmenter......... 





Electric battery, J. A. Barrett....... ............... 37 
Electric circuits, safety strip for, Lange & Shal- 

GERRGIIEP oc cccccccs cccveseceescesesconccce coos cccee 874,842 
Electric conductors, conduit for, KE. BE. Greene.... $74,738 
Electric coupling device, P. Lange.............. . 34345 
Electric currents, apparatus for measuring, i. 

DBO cicinitednsechcoctndse ap enentedashcnen 374,860, 374,561 
Electric generator and motor, A. F. Congdon...... 374,778 


Electric machine, dynamo, G. Westinghouse, Jr., 

BB idccicce v0 vocscenesscchvabdnecbalase beds esetie 
Electric motor, W. Hochhausen.................... 
Electric motor or dynamo electric machine, F. J. 


374,358 
S471 


874,621 
Electric motors and other transiating devices, 
apparatus for reversing and controlling, W. 
TROSRABOM s 6060 0c cc cscccvcctcccdccecesecsesces co ’ 
Electric motors, regulation of, W. Stanley, Jr.... 
Electrical conductors, conduit for, G. DB. Holt.... 
Electro mechanical movement, H. Van Hoeven- 





: $i nee 


7 See acre essen “erties: esa Aiea. apnea 374,883 
Electro medical apparatus, J. 8. Muir.............. 374,747 
SED Wis I> WUE ccncocescoséeswecnsessonesste 374,704 


Elevator. See Coal elevator. Hay elevator. Hod 





elevator. Hydraulic elevator. Straw ele- 

vator. 

Elevator gate, EB. F. Hardin...............sscecessees 374,799 
Elevator trap doors device for operating, A. G. 

BUBB a 0c ccc cccccdssusccccsntszecbebocesetotstesccccce 374,093 
Embroidery frame, C. Pease .............6...6. 6.005 374,823 
Engine. See Road engine. 

Engines, compensating gear for road, J. G. 

WOE. cccccccccce: cocceccscevovescoesecese ° 574,685 
Envelope, safety, L. P. Taylor................ ‘ 874,913 
Explosive P é,L.G. 374,740 
Extractor. See Nail extractor. 

Eyeglass holder or hook, W. J. Rand............... 374,702 
Fabric. See Knitted fabric. 
Fans, machine for recording the revolations of 

ventilating, Bartl & Nichter..................... 374,820 
Ramses, @. W. Adebatie 00. ceccccuscotseecisectscceées 374,725 


374,808 
374,781 
374,551 





Fare box, change making, Safely & Williams...... 
Feed water, means for separating oil and sediment 


SeGe, Wa BR Paine cc cvccocsesccbecbiccoscsecss a4 879 





Fence pust, H. E. Lambert ....... ......... . 874,684 
Fence, wire, D. Woodford.............<.s.00+ . S484 
Fire escape, W. H. Gray et al. 374,596 
Fire escape, Shires & Kennedy...................... 374,68 
Fire extinguisher, automatic, Swallow & Keeny.. 374,912 
Fire extinguisher for car heaters, E. Maguire..... 374,745 
Dei ORR, Bic GNI onic i ccnncctdoctuscedescéets,ee 374,737 


Frame. See Display frame. Embroidery frame. 
Picture frame. 








Fruit drier, C. A. Pitkin, Sr.................. 374,697, 374,608 
Dueeh, artiatad, F. 6. Bev tthgs...cccccsccceccccseccvecsce 374.679 
ey Oe ke Ssh. cdsk 50 ccincccsscoseckboveeticts 974,875 
Fuse, electric, K. J. Sundstrom... .............. ... 374,640 
Gauge. See Water gauge. 

Galvanic battery, J. A. Barrett............ + tmeee 
Galvanic battery. J. Freeman ... 374,669 
Galvanic battery, J. Sersom..............00...000000e S41 
Game counter, E. Meise............ cccccsecoccencce SURED 
Garment supporter, C. F. Sullivan................. 15 
Gas alarm burner, J. McDermott.................... 374,614 
Gas Greplace, T. FT. Meath. ....000s.00-c00ecccecees Si4p0l 
Gas regulator and cut-off, Dally & Richardson.... 374,779 


Gate. See Elevator gate. Sliding gate. Swinging 





gate. 

Gate, G. H. Ingersoll. ................000+ Soepecesece 374,742 
Generator. See Electric generator. 

Globe, folding school, J. H. French................. 374,789 
Glove fastener, G. W. Mandrill...................... 374,609 
Glove or miten, 8. Helfaer................. -. FAG6 
Grading machine, road, J. Moore . 874,091 
Grain binder, A. Goodyear. ...................000s6+ 374,505 
Grater, fruit or vegetable, W. Marx.......... . 54,61 


Guard. See Bridge guard. Keyhole guard. Rail- 
way crossing guard. Rein guard. 


Gun, magazine, M. EB. Gregg......................... S74, 507 
Gutters and pavements, fastening device for, I. 

Be BOS a6 von esicctclduntiteshives bacates dndees 374,685 
Halter trimming, D. B. Harvey ‘ 
Gemiaty BD. Cine. octhinns ces’ secindensencecccons 





Hame and hame tug attachment, F. Lagerlet.... 
Hame hitch and collar fender, combined, D. Pat- 


GEIBS. 0. cccccccetsssonssssce wedies coossuccoseces 374,622 
Hammer tool, revolving electric, W.G. A. Bon- 

Wo nnwccpestewerechncebecsens deg ‘peaibenetes neese 374,580 
Hammock stretcher, M. Campbell.................. S74,776 
Hanger. See Door hanger. 


Harrow disks, device for sharpening, EI. Dick..... 374,782 


Harvesters, folding platform for grain, 8. F. 





We ccccdceccucnectsous Sbenscssestbcolabeses TAS 
Harvesting machine, J. Knoop................<0+... 314,001 
Hat rack, BR. B. Glens. ..........cccccscessscccesess TA 
Hat sweats, finishing the attaching edges of, F. 

ie SE nncacccsbesascandeeesssahuabiaaiegbiciaines 374654 
Hay elevator and stacker, P. F. Fleming........... 874.787 
Hay rake and tedder, combined, Landis & Iske.. . 374,7% 
Head rest, &. W. Robinson.......................005 874,704 
Heater. See Car heater. 

Heel trimming machine, A. D. Elliott.............- Bre Bacd 
Heeling machine, C. W. Glidden . . 
ME, We Ua ces veces budsdabioccads - 

GROG Chowaten, GB. A. Wah. ..ccscdecccsctsesssscs-sde0 
Holder. See Cuff holder. Eyeglass holder. Sash 


holder. 
Hook. See Cant hook. 
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Hook or hanger, R. Gorton (r).......-...... orececers 10,888 
Horseshoe, A. L. Stevens............ ee 874,911 
Horsesboe, sectional, E. W. Bingham.............. S472 
Hydraulic elevator, 3.8. MeDonald............... 374,901 


Hiydraulie switeb and signal device, J. A. Zinn.... 374,768 


Indicator. See Temperature indicator. 
(ohaler for anasthetics, W. W. Harrington........ 374,531 
tron, purifying, J. Beasley........+..csecceseseeesess 374,651 


Jack. See Pegging jack. 
Keyhole guard, A. J. Uriin 
Kiln for burning sewer pipes, G. Howes.. 





Knitted fabric, L. Bywater : 374,885 
Lamp, N. Pouchkareff.........-...... Joan, cbetbevene 374,700 
Lamp globes, testing electric, C. F. Reimmann... 374,350 
Lead, manufacture of white, W. P. Talbot........ 374,716 


Lock. See Chain lock. Coin operated lock. Per- 
mutation lock. Seal lock. 
Lock, W. D. Doremus.... « 
Locomotive grate, C. Knaggs...............0....005 374,839 
Longitudinally expanding roller, A. W. Schlichte. 374,709 
Loom picker, J. A. Fremcn...............66 ceeeee 374,893 






Ioom picker staff check, Hultord & Tillotson..... $74,835 
Lubricator, P. Brownley ............00006 se seee ones. 974,799 
Mail bag, A. A. Bppett..c..ce-se0 coccccrevccccccecce 374,785 
Mail bag, H. F. Gaines.............. : ‘ 

Mail bag, J. C. Lighthouse.......... 

Mail bag, F. P. Moss..........-...00. 





Mail bag fastener, lL. L. Morris 


Mail bag fastener and tag holder, combined, H. 

WE, COR RIG. cncddscvncetbcduscavescesectéccvcce scene 374,749 
Mantel, heat radiating, Q. 8. Backus ............... 374,649 
Mantel, sheet metal, W. J. Turl.......... ........ 374,718 
Measure and tally, combined grain, O. D. 

MeDaMidl..ccescccccoscevescascoesccocvecccecs «sees 374,613 
Measuring vessel, J. F. Semog@ .............0.c00-e0es 874,759 
Meat preserving implement, BE. Hollenbeck. ....... 374,600 
Metallic wheel, W. P. Bettendorf................... 874,575 
Mill stock feeder, C. F. KRendall................c00.0. 374,82 
Mining machine, B. A. Lem@ .............ccecereeees 374,900 
Miter box, E. L. Gaylord.............. 7 


“ 





fole trap, W. M. Waltman 
jortising machines, laying-out attachment for, 

O,, BN dada. delice cathdiesdxecetecacetine 374,730 
fotion, device for converting, G. Heully. ........ 874,677 
Motor. See Electrie motor. 

Mower, lawn, E. G. Passmore...................+ +.» 374,808 
Musical instrument, automatic, J. McTammany.. 374,616 


< 


’ 





Nail. See Shoe nail. 

Nail cutting machine, G. W. Packer............ eee. 374,307 
Nail extenetet, 1B. GOOTM. 0. .cccocccceescccceces ooveee B74, 761 
Numbering machine, consecutive, J. H. Rein- 

Dusit: |. isiisthitedientasendebtnces aeessece «-. 874,629 
Orange grader, J. W. Keeney..............eese0s oe « 374,680 
Organ, reed, B.S. Votey ........ccccccccccccceccosces Stata 
Organ, reed, Votey & Courville............... coseee 374,722 
Oven Goor, J. BR. CamsGO. .cc.ccsccvcccce cocccccs eveee 014,889 
Packing, J. L. Law, Jr 874,796 
Packing, rod, F, Pinch 374,205 
Pall pathos: Gs Ws Beis cctcestcesstcsecedéccccencees 374,687 
Paper box, RB. P. Brow®. ......-..ccsccsscccecsecceese 3 









Paper, box for toilet, CS ae ee : 
Paper webs, means for folding, C. Potter, Jr 
Pegging jack, N. Kimme@y.............ceseecscereces ST4,744 
Perforator, F. P. RosBek. ........ccc.ccecccee sseess 374,880 
Permutation lock, J. C. Smith.... .......... ....... a74,712 
Picture frame, C. Taber........ 006. ..6--ceececeeses 374,641 
Picture frame backs, fastening for, F. W. Wat- 

RAMS cose cnsdecocsbgnageneteasestonnenccsonsicaceces 374,645 


Pin. See Safety pin. 
Planing machine, metal, Sellers & Bancroft ....... 374,908 
Plant support and protector, J. Rovane s 
Planter and drill, R. Brock... ........sseeee seecevee 
Planter, potato, J. Riley 
Plastering, backing for, J. L. Clarke........... «+++ 
Plow, W. A. Peetwelll... soccccccccccccccsccesse 
Plow standard, M. N. Laufenburg ................. 
Plug or wedge, quarrying, M. & J. Bentley......... 374,574 
Post. See Fence post. 
Potato digger, D. Levarn............0..ssecscecseeees 374,797 
Press. See Baling press. Copying press. 
Printing designs on paper to be applied to earthen- 

ware, etc., machine for, W..H. Turner......... 374,644 
Printing machine, rotary gripper platen, A. God- 





frey asnach. sipaebbenenneineeate costes cones AD 
Printing presses, numbering head for, J. G. 
DOREY vcccacccutinhin esebnsnevactsheoeccosscceesess 374,708 


Projectile, explosive, A. C. Koerner 
Prospecting or boring tube, A. Ball ence 
Pulleys, removable bushing for, H. W. Hiil........ 374,833 





Pump, rotary, C. H. Cary.........0ce.ceeseeeeeerees 374,731 
Rack. See Broom rack. Hat rack. 
Railway, cable, P. M. Brumer.............s.0008 «+ 374,775 
Railway crossing guard, M. Beshoar................ 374,772 
Railway rails and bearing for such joints, fish 

plate joint for, W. Lepaiy. ......... 6.0.0. e ee eeees 374,604 
Railway switch, 8. C. C. Currie...........06.-6.00+ . 314,733 
Railway switch, M. Dudley.............++ a 374,827 
Rake. See Hay rake. 
Rasor, eafety, G. A. MISS occsccccoccccccccceeccceses 374,709 
Reel. See Fishing reel. 
Reel, F. HARARORG. 6. <ccosccccccsccccccccoccccceseses 874,734 


Register. See Cash register. 
Regulator. See Gas regulator. 


Rein guard, J. H. Tibbetts. ............0..eeeeeeeee 374,813 
Rest for invalids, supporting, B. F. Nicholas. ..... 374,804 
Road engine, R. M. Dowmnie.... .. ..........0se00ee 374,604 
Rocking chair spring attachment, A. B. Stevens... 374,854 
Rolling bars for angle iron, J. M. Baker..........- 374,770 
Routing machine, V. & J. Royle, Jr.........-.++... 374,707 


Safety pin, BE. Huomeker.............seeeeeeeeesseeees 
Sash and frame, window, H. Jahn.... 
Sash holder, M. V. B. Buans..........-....- 

Saw gummer and die therefor, gin, T. 1. Nance. . 374,602 
Saw sharpening and gumming machine, G. P. 








Saltenberer 374,78 
Saw tooth, reversible, R. J. Bole 374,821 
Sawing machine, portable, E. Beghtel.............. 374,573 
Scale, railway weighing, H, Estabrook.............. 314,685 
Screw, wood, B. C. QUIMDY. .... cece ce cece ceeeeeeee 374,701 
Seal lock, C. B. GiMRs. ccccccccccccccscccssccscccees 374,592 
Secondary batteries, automatic circuit closer for, 

W. W. Griscom............ éabons eveveers S743 





Sewing machine, P. Diehl . BU4,661, 874,662 
Sewing machine buttonhole attachment, A. W. 


JORRGOR. «00592 :eucnpgeneetidnas teases woes 314,880 
Sewing machine buttonhole attachment, H. J. 
Wilthemns. .. ccosansenaienit’ devketendbactbanaciae 374,918 





Choe nail, P. WinBiicis<iadiccdehcnintasgeteioceesenaes 374,590 
Shoe, seamless, G. Apeley..........c-s00-ssese0es »-. B4S71 
Show case for wall paper, ete., sample, J. H. 

Davis. ...050s0ceicdeeeeneded, mauhetennsts 374,589 
Shutter worker and fastener, comt.ned, F. B 

Maary ....:sssectdadnaiaeines dhpewececcses SUMED 
Signals on railways, device for a ting, J. J. 

PUTROP. ... -.sngdienipemmelinmenindiaa : vee. STA9IT 
Signals, switches, ete., device for a .uating, J. J. 

PUrRG?....0cc snshdeneehdannieeauaatelnee 374,914, 374,916 
Siphon apparatus, H. AY@P.....sccssesseerseeseesess 374,726 
Sliding wate, J. J. AIBGRMB. .o<<ccoocseccseces covets 314,047 
“liding bill and toboggan to be useu therewith, B. 

B. Floyd voce. 874,798 


“peaking tubes, mouth piece for, P. MeGunnigle... 54,746 


Srientific 


Spinning frames, cop building mechanism 
ee Gvebdssee covceceee ST4,816 
Spring. See Bed spring. 


Stand. See Sewing machine stand. Wash stand. 

Stave machine, Riggs & Gleason................ sve» 574,690 
Gbeeen Deller, M. Betws. .csccctcssksecs colcceecsnc 374,688 
Steam or hot water boiler, J. McKinlay............ 374,615 
Steamboat, river, G. L. J. Simpson.................. 374,635 


Steamer and roaster, combined, E. A. Reed........ 874,755 


Stereotype plates, clamp for securing, W. Filmer. $74,687 
Stove, air heating, M. C. Green................c... . 374,506 
Stove pipe thimble, C. H. Tryon................. «+. 5748 
Stove plate fastening, B. D. Ferris............. svees 374,006 
eS Oe Ms MN ecto ceednir ene cane clivenensn 874,627 
Straw elevator, [. W. Adams.....................00. 374,623 
Supporter. See Garment supporter. 

Suspending device, W. A. Patten................... 374,808 
Suspension or cable road switch, C. Carr........ .. S454 
Suspension or cable roads, track for, C. Carr....... 374,805 
Swinging gate, adjustable, W. B. Thomas.......... Ti4,856 


Switch. See Railway switch. Suspension or cable 


road switch. 
Switch board test circuit, multiple, C. E. Scrib- 

Seb nennnsagnsesbocnsdeconcbeweccces: :cncecoccenes . TAT 
Switches, detector bar or safety lock for, J. J. 

 SanbsetkdkaineDaddsccdvednccossenadnssccibas 374,915 
Tag for money bags, etc., A. A. Sprague........... ss 
Tag, jeweler’s, E. 8. Burbank............... ... .... 374,823 
Tap hole closer, T. A. Taylor............ ...... . .. 874,855 
Temperature controller, R. Newton... ............ ST4,S47 
Temperature indicator, electric, J.C. Boyle... ... 374,581 
As I A thincnnhanveresbecceccsssoumies 374,646 
Thill coupling, F. P. Musser........... Gnecaenoncess S74, 846 
Tees Coupling, F. TE. GRR. ..cccecvccccccccces. cos «. 374,66 
Thread cutting die and holder, J. 8. Henry....... 874,500 


Tile for coping, Robbins & Bell..................... 374,706 | 
Tongue support, G. A. Brice.... .......... cceccssese 374,585 
Tool, combination, J. L. Koontz................0... 374,602 


Tooth, artificial, 8. T. Beale, Jr ............. o .. 46573 
Trap. See Mole trap. 

Tube. See Prospecting or boring tube. 

Tubes and rods, rolls for reducing and tapering, 











GR EE te ieaieeiinetannt 374,708 
Tem, haane, J. B. AMMAR. occccccccsccocecccoccces 
Vabve, ante, W. B, PAGRO. ..ccccccccccccscecceces 
Valve gear, G. M. Pelton..............++00- 
Valve, safety, A.C. Meady 
Man dancnncncaseudenents nuetnn 3 
Valve, slow closing tank, 8. G. Smith......... 874,687 
Vaporizer, J. H. Valentine............ © sseccccessece B14, 720 
Vehicle, two-wheeled, R. R. Jones.................. 374,873 
Veneers, machine for cutting, E. A. Harris........ 374,538 
 _.. _& 98 eR eee S74 876 
Wagon, convertible stock. W. E. George «- 374,501 
Wash stand, H. E. Braunfeld..................ess00. 374,822 
Watch, stem winding, 8. C. Smith................ «+. 374,760 
Water gauge, T. G. Lovegrove..............+ceeeees 374,006 
Waterproof, composition for rendering leather, 
Goth, ete., C. B. Hayees. ..c.cacccccscccccccccccee 374,675 
Wheel. See Metallic wheel. 
ee Sle. Bits Sn ccancdicncoene-desscosedes $74,576 
Whip socket, F. E. Benton .............0... ss. «. 34,771 
Windmill, H. Myers.... .. epnseerocesosececescooscces 
Window, jail, D. McDonald.................... os 
Wire splicer, W. F. Batters..............ccccsscovees 


Wire straining machine, J. Reid 
Wire stretcher, Flynn & Kilburn 
Woodworking machine, G. J. Goodhue. . .874,670 to 374,672 





DESIGNS. 


Carpet, W. McCallum 
GRR, BE. FS. WM Pecescccccccccvccsicscccece 
Coat, little girl's, M. V. Kavanagh 
Costume, lady's, E. Moran 
Costume, lady's, J. Sheils.... 
Dress, girl's, E. L. Jenkins 
Horse blankets, fabric for, G. R. Ayres.............. 17,988 








Wash stand, F. J. Torrance....... 
Water gauge column, G. W. Drew 





TRADE MARKS. 


Bolts and rivets, Welsh & Lea...... 0 .......605 cess 15,081 
Bread and breakfast cakes, self-raising mixture for 
Boston brown, H. E. Pearson.... ..........00++++ 15,085 


Coffee and milk, chocolate and milk, cocoa and 
milk, and prepared dandelion, prepared bever- 
ages of, T. Symington... ... .....--cceeeceneeeeee 

Coffee, of coffee and chiccory, and of dandelion 
coffee, essence of, T. Symington............«.++. 15,028 

Flour and corn meal, mixture of dry and uncooked 
wheat, W. BR. Lieb... .........cersccceeeseeecee eee 15,021 

Gelatine made from the air bladders of fish, Has- 
kin Bros..........-+- “ 

Guano, artificial, R. H. Wooldridge & Co............ 15,082 

Hose for men, women, and children, Lord & Tay- 

BOO. .ccocccccccccoaneceses onccesncesoososoccoscosss . B02 
Lubricants for frictional surfaces, A. C. Buzby... 15,013 
Medicated soap, pills, ointments, salves, and den- 

tal preparations, Ichthyol Gesellschaft Cordes, 

Hermanni & Company .............-sccee eeeeeee 16,01 
Medicinal preparation of a prophylactic character, 

Oh ic csacccans onseseaeseccussesac -» 15,026 
Oil, illuminating, Scotield, Schurmer & Teagle...... 15,027 
Oysters, H. J. Lewis... ....00-0-e+eeeeeeeeeeees 15,019, 15,020 
Proprietary preparation in the form of pastilles, 

H. B.S. Morrell. ........--+.--+seerecseeemereeee oe 15,023 
Remedies for diseases of the liver, kidneys, 

stomach, and bowels, tonics, bitters, cough 

sirup, liniments, pills. and pile ointment, A. 

CaDIC. .. oo. c cece nec cccccceeeneceeeccereneseseneseenes 15,014 
Salta, smelling, W. 8. Thomson......... +--+ 15,030 
8. Huggett... 15,016 


Solutions for hypodermic injections, S 
Soup for human food, preparations of, F. King & 
WMOTIY.... cccccceccesseseccerccccoscescesessecese 15,8 
Ong gh RAR ORRIN A 104 


Whisky, M. O’Brien 





A Printed copy of tne specitications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 2% 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., #1 
Broadway, New York. Wealso furnish copies of patents 
granted prior to 1806: but at increased cost, as the 
specifications, nut being printed, must be copied by 


hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, “t a cost of $40 
each. If complicated, the cost will be a little more. For 
fuli instructions address Munn & Co. %1 Broadway, 





New York. Other foreign patente way aso be obtained. 











American. 


MWovertisements. 


ipctde Page, each insertion 7 2? cents a line, 
Page, ench insertion - - - $1.00 a line. 

The above are charges per agate line—about ht 
words per line. This notice shows the width of the line, 
and isactinagate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received a‘ publication office as early as Thursday morn- 
ing to appear in next issue. 
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THE 


CHINSTs, CO 


216 LAKE ST.CHICAGO. 


ite to as fer anything in eur line. 










Warren-Ehret Company, 


MANUFACT 


URERS OF 


PREPARED ROOFING, 


ROOFING MATERIALS, 
Building & Sheathing Papers. 


Send for Catalogue E and Samples, 


428 Market Street, 


Philadelphia. 















———— 


POND ENCINEERING CO., agents, St. Louls and Kansas City, Mo. 


Eclipse 


STANDARD ®°SK:%S,4"" GRATE BARS 


HAVE STOOD THE TEST! 


and have of fuel and 

proved ECONOMICAL in wear. 

Every leaf separate, but firmly ad- 
justed te the main bar, 

Cost of repairs at a minimam., 

Entire bed of tue! shaken without 
opening any doors, 

Adupted to any kind of fuel. 

No alteration of furnace required. 

All parts strong and durable, 


= NATIONAL IRON WORKS 
NEW BRUNSWICK, N. J. 


gees SCN for special circular and estima tes. 








ipse Corliss Engine, 


New Patterns, Ample Strength, Correct Proportions. 





Large Bearing and Wearing Surfaces, capable of working un- 
der HIGH PRESSURE and HIGH SPEED. 


Guaranteed FIRST-CLASS In every particular. 


EDWARD P. HAMPSON & CO. 


36 Cortlandt Street, New York. 





Harden 


GRENADE 
guisher Co. 





Ofice and Factory, 51 & 53 Dearborn St., Chicago. 


Send for Circulars and Prices, 





Tro Electro-Platers. 


HE VICT YN PLATING MACHINES. 
Tne, sizes, OF BY and Also tbh Rota and mute- 
rial for Gold, Silver. and Nickel Plating. 
THOMAS HALL, 19 Bromfield 8t., Boston, Mass. 
Send for illustrated Catalogue. 








Great improvements bave 
lately been introduced in the 
“Champion” Keyless 

Lecks. The manufacturers 

ve been, awarded the highest 
medal of the Adelaide 

niernational Exhibition. 

eyless “Champion ” Locks for 
drawer, closet, chest, box, 
No, 300. safe, office doer, etc., may 
be ordered of dealers throughout the United States. 
Samples for introduction mailed by the manufacturers 
on receipt of price. Illa-trated catalogue free. | 
Those who send 2c, stamp get with catalogue a new 
steel Pecket Tool, bearing manufacturers’ address 
and invariably acceptable. 


Miller Iock Co, 


MANUFACTURERS, 


820 Cherry Street, Philadelphia, Pa, | dealers. 





MACHINISTS 
ARE 
Losing Money 
By making their own 
STUB ENDS 
for Connecting Rods 
when they can buy them 

80 much cheaper from 


Cooke & Go, 


22 Cortlandt St. 
NEW YORK. 


28 SIZES MADE, 


Write for prices and 
mention this paper 





WanTrErnD. 


A Teacher of Joinery and Woed Turning in 
a Boys’ Scheel. Address, with credentials, 
H. H. BELFIELD, 
Michigan Ave. and 12th Street, Chicago. 


, , ’ > PT Ren r 
HISTORY OF THE ELECTRICAL ART 
in the U. 8. Patent Office.By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models in possession of the Patent Office. Contained tn 
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price 
10 cents. To be had at this office and from all news- 








RBADYDY FOR US®). 


Sheathing & Building Papers 


MANUFACTURED BY 





_ EHRET. 


CHICAGO: 


50 Dearborn Street. 423 Walnu 


. B.—We are just getting out a new circular containing ful! info 
con will be mailed FREE to any address on app m. 


ences, ete., W 


PHILADELPHIA: 


JR. & CO. 


ST. LOUIS: 


t Street. 113 North Sth Street. 


rmation of our Prepared Roofing, pew refer 
. Correspond leited 











ILLUSTRATIONS, 


A 


ambulavee bivycie 
Anchor, for posts.. 
Animal catcher, Reta’s 
Ant eater, New Guinea. 
Aquaria for amateurs 
Artesian well engineering 
Atlanta, ship. armament 
Awni Pennington ¢ 
Ax, Mailoney’s 

Axle gauge 

Axzie, wagon, Regan’s .... 


Baird, Spencer F........0.«..«+«- 


Balance, floating 
Ballot box, New Jersey.. 
Bar apace. 

Barre! machines 
Barometer, self-registering 
Battery, plunge simple 
Battery, single fluid. 
Beetling machine 

Bell cord coupling 
Bellows, camera 

helt hooks, Talcott's 
Belts rubbe c. large 
Bicycle ambulance 
Birds at Ber/in 

Bit for horses 

Blinder for horses 
Boat, submarine 


Boiler explosion, remarkable 


pone flue piag 

piler for steam heatera.. 
Boiler for steam heating 
Bolier, steam 

Boiler, Steam, Birge's 
Bolt, door, ¢ ade k's . 
Bolt lock, piston head 
Book holder, pends s 
Brace, bit, new ; 
Brake. car, electric.. 
Brake, car. Smith's 


Bridge, lifting, Tarante 
Bridge, magnetic, Edison's 
Bridge, suspension, curious 
Bronse casting, greut 
Buffalo head, brorze 
Bul! dings, improved 
Bull Diavclo, Jersey 
Burnet, gas, Sheehan's 
Button, separable 


c 


Calf weaner... 
Camera bellows 
Camera. Eastman ... 
Camera, simpile.... 
Cameras, finder for 
Can, tin, machine 
Canopy frame 
Car brake, electrical 
Car brake. Smith's 
Car coupiing, batts 
Car coupling, Byrne's 
Car coupling, De May's 
Car coupling. Foster's 
Car coupling, Laird’s 
Car coupling. Musiar’s 
Car coupling. ~ampeon's. 
Our coupling, Seif 's 
Car dumping. Davis 
r beater, Cuthbert's 
heater, Tyler's 
Car motors, street, Weiss 
. safety, Uilfiilan s. 
starter, Lynch’s 
Car stove attechment 
Carpet and weather strip 


Carpet stretcher, ‘!anter’s... — 
Carpet sweeper, McCiain’s..... 


, dirt. new 

Cart, damp, Frogner's 
Casting. bronze. great 
Cattie, belted, Dutch . 
Caitie, Holstein 
Centredoard for boats 
(pander. Prat, C. F. 

Chicago, war ship 
Churn, Bockler's 
Churn, Deighton's 
Ctstern, Allen's 
Clark, Alvan G 


lark, Alvun, establishment. . 


Clark. George 
Clock, isochronal - 
Cloth measurer, ‘rown's 
Clothes rack, Weis 
Clothilde, cow ‘ 
(olin package, ‘ astners.... 
Collar, horse, Boleska's.. 
Co ambus, statue of 


Comet, Olvers-Brook............. 


Compass, beam ese 
Compass, recording ..... 
Cooke, Josiah P eee 
Cooker and scaider 
Cooperage. mechanical 
Cottage, $3,500 
Cot: oa planter, 
Cotton planter, Kudgers 
Cotton stalk cutter 
Coventry house 
Coup tng. bell cond 
Coupling, car, Butts 
Coupling. car, Byrne's 
Coupling. car, De May's 
pen car, Foster « 
pling, cur, Laird « 
Cocpling: car. Musiac's 
Coupling, car, Sampson's, 
Coupling, car. Se! 
Coupling, shaft, §* vart's. 
Cover fastening for ane 
Cow, short-horsed see 
Cramp, floor, bayer's 
Cruiser Le lerribdle 


Cultivator, duster and digger 


Cultivator, Suttons 
Cultivator, Tasker’s 
Cutter bar, Comstock’s. 
Cutter. cotton stalk 
Cutter grinder, improved 


Dinoceras 

Disinfecting apparatus 
Door latch, Baron's 

Door plate. MoGlinn « 
Drill for valve work 
Dutch belted Lady Aldine 
Dyeing apparatus.... 


bE 


Eéison’s wonderfal phonessaph. 


az carrier, new 
“tric liaht engines 
Electric light on cars 
Electric welding 
Electric car brake 
Electricity from fuel... 
Bievator bet, jar 
Flevator, grain, } 
Blevators. cavch for 
Esentet.eon, Patterson’s. 
Exhibition Brussels 
Experimenis, interesting 


¥ 


Fan, ventilating 

Feed for cotton planters. - 
Fence post, new 

Fiber, manila, separating. 
Filter Nesbet's 

Filter press pum 


Fire apparatus, French. 


Fire department, New York... 

Fire engine boller .. 

Fire engine tender 
Opp’s... 


Fire escape, 


Hamilton Hall..... 
Hansom, Victoria... 
Hat hook, simple 
itay cocking machine.. 
Hay rake abd tedder, 
Heat, reflection of 
Heater for giant 
Heel former, ope 
Hinge, improved 
Hook, Hat. simple : 
Hook, wardrobe, hew 
Horse collar. Boleska’s 
Horse collar 
Hot air blower . 
Hotel Ponce de Leon. 
Horse, old, Yucatan 
House. 


Ice making machinery 
lee picw teeth 

index plate inexpensive .. 
Indicator, marine 
Injectors, thustra tion of. 
insulator. Ruger’s ° 
Iron planing machine 
Ironing table, Burcaw's 
Ironing board : 
Ironing machine.... 
Irradiation 


ructe vs 


remodeled. 





eLennan's. 


efief 2Sise 








Fire extinguisher....... peccccce eee 


ae arenade....... 
Mire ludders, Parisian. - 
at. protector...... 


| Fireproof suit............ eoreee +s 
| Fieb Killer, the........sc0+ «+++ 

RB! Flames. musica) oceee seco 
Float, water gauge qutece 
Floor a Bayer's. . . 
Floor jack 


Flour packer, ‘ onant’ ‘.. 


Fiy bot, larya@ Of ..........-«se.++ 
Poot rest, Tilley’s....c.c6. «+000 
Forges, portable 
Fountain for projection.......... 
Foxes, flying goes - 008ee 
Fumigator, Loughry’s. ocee+ecee 
| Furniture attachment 
| Puse cutter, Hole’s .. 


a 


Gas burner, Sheehan's 

Gave for elevated railways. 
Gate, Holton’s 

Gate, railroad. Carey's. . 
Gate, railway croesing........ 
Gates, device to close 

Gouge. axle 


Gear, reversing, for engines 


Gear ing, L ung’s 
Geese 

Glass w— - 
Governor, speed, Dien's 
Grain elevator, McLennan's 
GPGMRGR, GO .. -cccossesm + cooces 
Gun carriage, pneumatie.. 
Gun, large, manufacture. 
Gun, vaccum. Von Guericke’s.. . 3% 
Guns, Hotchkiss 

Guns, magasine, drill with 


agnscar... ... 
, Drocess. 





» ywder.. 


country, altered 
I 


J 


Jack, floor . 
Jacket. measuring. Weir's... 


Jib hank, Jameson's..........+« 


K 


Kingfisher, racquet talled 


Laboratory, Weston's 
Ladder, rope, French's 
Ladders, fire Parisian 
Lamp for Christmas tree. 
Langley, 8. ‘ 
Lantern slide, novel , ° 
Latch and lock. Pierce’s...... ... 
Latch, door, Bason's 
Lathe, Rohimann’'s 
Launches, steam, light draught 
Letter file 

Leveland rule comb ined 
Life vreserver, Morgan's. ... 
Loght and sound, gee n.. 
Lissajous 
Liquids, raising 

Liquids, specific gravity.. 


> 


figures 


Liquors, ripening of 
Lizard, spake 
Lock for piston bolts 


Locomotive attachment .. 


Locomotive, compressed air 


Locomotive, mining 


Lubricator, axl 
Lubricator, Dupont’s 


Lubricator, Hussey’s...... caiadias 


™M 


Mammoth, American . 


Manila fibre, separating real jie 


Measuring glass es 
Measuring jacket, Weir's... 
Metals, « eemapenied 

Mill, riee........ 

Miner's tool esee 

Morse, Edward 8 

Motor attachments 

Motors, street car 

Mowing machine attachment. 


N 
Nall set cecees coves 
Nutshell cutter.. . eecccee 
0 


Objectives, testing 


Odometer, improved... 
Ore jJiger, new 
| Orlandy, 
5 | Ox bow, Rundell s 


ship of war 


4 


Palm, Sargent’s 
Pantograph, Riche's. 
Paper co'oring machine 
Pattern tracer and cutter 
Pegging jack, Domarts 
Pen ruling 


| Verforater, Kennedy's.. ... 
| Perpetua) motion 

}| Photographic apparatus.. 
Photography of contact sufaces. 


Phonograph Geghregms. see 
Phonograph, first... 

| Phonograph tn court 

| Phonograph new 


4 
Phonographic record magaiies. 2 
‘ oa 


Photography, flim 
tobaceo 


Pipe 
Pipe to or wrench 
Pitman, Loomis 


Planing mactine. iron 


| Plow railway 


Plungers, eshentom for 
Pristo rocking : - 
Pulverizer for seeders 
Pump, Dobson's oat 
Pump. filter press..... 
Pump rod, Loomis’ 


Rack for printing frames.... 
Railroad ae Carey's... 


| Railroad on Mt. Pilatus.. ....... ; 


Railroad tie, metallic. . 
Rallway crossin ne pate 
Railway, elevat gate for.. 





Railway switch, Fortig’ s.. 
Rallway tie 








combined 
4 















mliwey Plow... 8... e oc cnnwes 


Rake and tedder, combined ose 
Refrigerator, Fa!'" 

Regatta, Royal Yac she’ ‘lub. 
Rock waspes.. Donner’s . 


Roe ker Trevelyan’s. s. 
Rope ladder. French 
Ribbon holder ...... 


WIAD. ..00 coccescccese: ovceesse 


















attachment. as 
Scaffold bracket, H ns 


aaekss 











| Setenc ry ssociatio 
Screw x y's.... R 
Seals Tay... ......-. «+++ — 
Seat, school, Pedersen's . 
Seat, vehicle. Yous - 5 
Sewer system, Boston. . 1 
Sewing machine cover 130 
Sewing machine device a] 
Shaft coupling, Stuart's 178 
Ship Atlanta, armament ” 
Ship of war Chicago .... 1%5 
Ship of war Orlando.. 118 
Ship of war Terribie 22 
Ships of war, new..... 319 
Shower, mercurial “9 
Signal. railroad, Vinton’ 3233 
6 | Sketching board, oa Bas 355 
~nake lizard 152 
Speed governor, Dien’s 115 
S| Speed indicator, Rung’ ‘ Boa) 
Spider, a \ialuisian « 8 
Spoons, silver filled . 116} 
Spout for flour packers . 15 
Stand, convertible : . » 
Statue of Columbus a 
Steam boiler cece . & 
Steam boiler, Birge BM 
Steam engine, 4 wn . 3 
Steam engine, mart . Wi 
Steam launches, itgnt drought... 182 
Steam trap, Motley - & 
Steamship. 1. ~— Ag - »b 
ll, new, Egrot . 
Stool, oy - 
»_-— 21 
ve © feeder, Bri 5 
Stove, straw 163 
Stovepipe joint..... e bd 
Street car y moter, Weiss’ ws 
Surgicai handle _.. 83 
Switch, railway, Fertig’s... m1 
T 
Talking machine, Edison’s.. 415 
Telephone, Bonta - 12 
Telephonc holder, Hott’ s m1 
Telescopes, how made... 191 
Testing machine, Emery’ sw 





Thermometer, medic 
Thistle, yacht ° 
Tie, railroad, metallic. 
Tie, railway . 
Tin can machine 





Aluminum, electro-plating with. 2i0 
Aluminum iron... 





Aluminum steel soce eors * 10 
Ambulance, bicyc yeaa ooee, 
Amidogen eee a oe 
A ia In vegetab) eats os & 
Amy! varnia h cxveee 8 

Analysis of Croton water... .. m 


Analyris of the air 1% 
Analysis, spectrum, Kirchhoff & 821 
Anchor for posts *370 
Animal catcher. Retz’s........... 8 
Antmals, diseases S- ° 
Animals, fur beari 
Animals, influ. of earthquakes . Sr 
Animals, rare, burning........ .. 38 
Ant eater. New Guinea... . 

Ants, a rain of , ‘ 
Ants and their were phon 26 
Ants, habits, modification ..... 
Ants, modif. of habits m..... ... 3 
Antise ptics, new : 

A phides. Ly a of. 
Aquarium for amateurs 


si 




















Army matieuvers at Ne 
Army, standing. B 
Arrowroot, Bermu 
Artesian well 
Artesian well e 
———- we " 
an well So see 


ya sit, uses of.. 
Association, American.. 
Atianta, «armament of.. . 
Aurora in Alaska... ..........+++. 
Awning. Pennington’s. 





Axie gauge.. 
Axle, wagon, Regan’s........... : 


Bacillus of searlet fever.......... 
Baird, Spencer F 

Bakery Aduiverstions . 
Bah: —~ floatin 


ove W149 
Balan etic, Edison’ a... 18 
| Ballooning, high ae 
Ballooning. recent. . sseeceees SB 


Ballot box, New Jersey 
Banana liquor 
Banks, experts for 
Bar. rocking... 


usuee. George F sie 7 
rometer, eececegece 
Barrel senchines . ++. 7886 
| Barometer, self-registering. peece *118 
ball curve....... cos 


Baths. pine needle. . mrssesnee 


Bat ttery, seco secondary. new .. 7 
| Battery, single fluid... ........... ° 


Batteries, arrangement of.. 
Katteries, e ectro-motor.. 


Battie, sham, Newpo 
Rattles, sham, one effect of.. 


Beetles that kill trees.. 


Belt shifter. Lowe's 





Belts, rubber, large. ..... ......«+. 195 
Bengzine. dangers of . 168 
Bessemer’s patents... ............ 3 
Bicycle, ambu ance . % 
Bicycle, Water... ....6. cesses eves 2m 
Birch bark products . wu 
Bird life, Texas....... ....... . 325 
Birds at Berlin....... ........ «+. +315 
| Birds. effect CA eclipse on aajeninala 360 


Hirds of 
Birds. ft - oa. 
Birds, slaughter of. 
Bit brace... ......... 
Bit for horses 
Bleaching apparatu 16 
Bleaching com pounds, alumina. Lab 




























Toaster, Darney's.... 
Tobogwan slide, roiler.. Bleaching process, new .......... 
Tool, combination. ... Bleaching rags. . ecccccoecs Se 
Tomb, Jay Gould's .. ..... Blind man, how he sees.......... 3% | 
Tombstone pictures Blinder for hurses ... .......... *179 
Tongs, pipe Blocaades oo 
Top, scientific... . ....... | Blot upon ourstatue books. peseee 129 
Trammell, Hieron’s rem g Blower, bot air x *162 
Trunk corner, Garcia’s........ 370 | Boa, capture of, in a sewer. . Bi 
Trunk handle. Doty's ‘ 339 | Board, leather...... davcocess iene 
Turkey, brush ecccccee 162 | Boat, disinfecting . veoctseses *374 
Type setting muechine ........... 47 | Bout, submarine.... “8 
Twine holder. Porter’s..... ...... i | Boat, surf, Ceylonese 
Boat, torpedo. new. ............... 
Vv Bouta, fast, n@W........... acs 
BOUGRES.... — cccceces cde cdeees 
| Vehicle pody support seseeeee» 370] Bodies, dead, preserv 
Vehicie seat, Yous’.......... . 15} Boller explosion, remarkable. -- 
Vine securing device ocscboebe 163 | Boiler flue p' ° . “35 
Violin tuning peg........... . 322 | Boller for 3 heaters... . 
Volcano of Ki B. coccecsscecoces #29 | Boiler for steam heating.. . 714 
Boiler incrustation, tannin i in.... 1390 
w Boiler scale, remvuval... 20 
SPREE, GREED - .. cocesoceccescscees be 2] 
War ship Chicago. ...........« «+ 175 | Boiler: steam, Birge’s 
War ship Or and De cccceccecccs .. 118 | Boilers. oil-burning............... 
War ships, new we 319 | Bolt. door, Cladek’s 
War ship Terrible .. ............. 22 | Bolt lock, piston head.... .. 
War vessels, transportation. 42 | Book holder, Drake’ ee 
Wardrobe hook. new 15 Book rest, Smatis’ ° 
Washing machine....... % | Books for the insane......... 304, 385 
Washing machine, rock. . w ots and ——— Sass. sdccones SE 
Watches, safety attuc hment.. - 389 | Boston, steamer ... ......... Ss ft 
Water gauge float -seeeee 19) Boxes, packing, ‘machinery 6 
Wear plate for ve hicles. = }, 6 eee 716 
Weather strip, Allyn’s. . 4} Bracket, scaffold. ....... . 
Welding, electric ... «-++» 33% | Brake, car.. ei | 
Well engineering artesian . bse os 3 | Brake, car, Dv ecunictacevedl *182 | 
W hale, a tattooed , ...-« 135 | Brake, car, ne wu 
Wheel, bydraulic......... . 134 | Brake, car, yesner s 67 
. Brake trials ecce cocceccccoce See 
y Brake, vehicle......... SS 
Brakes, improved......._......... we 
Yacht, a Singhalese....... ... «.. 183 | Brandy, manufacture of......... “391 
Yacht, Thistle... ......++..se+« 1, 167 | Brass, colors for............. ..... 170 
Brass workers’ disease............ 36 
Bread, French, how made........ 241 
Bread raiser, Cox’s.... . ....... 73, 
MISCELLANY Bread, white, manufacture....... LI7 | 
. IIIT <> <consnetidahaiiieadutitnteae tee Boi 
Bricks, py 198 | 
Bridge at >t. Pau ‘ 
Bridee, Firth of Porth. osbesoneéak 
preceded bya im ol Ax refer | Bridge, \ifting, Tarante .......... 
“te illustrated arti Bridge. magnetic, Edison’s...... 
Bridge, Manhattan.... ...... oo “in| 
A Bridge, suspension, novel... .... "3S 
Bromine, solid ....... - wi 
Acetyl-acetone derivatives...... 424 | Bronze, aluminum, for g’t guns.. 
ACIG, BDEOW.... os-e0e0. :.) 387 | Bronze and silver work ..... 217 
Acid, boracic, for hides........... 201 | Bronze casting iancongion 
Acid, nitric, fire from .. . +» 30] Bronze for cannons............... 424 
Acid, phosphoric, virtues ‘of..... 386 | Bronzes, stove.... se 
Acid water, spring of............. 22 | Building sites 
Acoustics, light and heat.... ...°409 Buildings, improved.............. 
Adultcrations, weed sapececeuse 20) | Burner, gas, Sheehan’s......... .. 
Advertisements. ............6.00+ 19 | Burns, remedy for.. scaes 
Acrolite DOGX........ ceeecccees 892 | Butter, urtitic . 
DEDRIGER. GR co ccescegevcsceevcse % | Butter crystals. mounting.. 
Agulomerate, Leclanche’s........ 246 | Butterflles, to preserve 
Air, analysis of the........... ... 199| Button, separable ...... .... i 
Air jet, heating an diaeseccces GL EE GEEEED cc coceccsenenesococes 48 
Alabandiaoe cosecccsee @ 
aska as mining region. 20 Cc 
Albuquerqu . Stiidbesese 217 
Alcohoi, deodorizing.............. - O. D. By maAMB. ....2. coccccccces 2 
Alcohol! in high latituces......... 136 ¢ “ab ED aids Ghd ciacblidevesebe *338 
Alcohol, Prot. Horsley ........... 856 | Cachets. manufacture....... .... 261 
Alam, affinity Of.... © o.....0e000 101 | Calf weaner ooo 8 
Alge. s SD Ol vengsccésdbeneneet 296 | Calico printing. new process... +. 4 
Al ct. cocceccccseeee ST) Camera, beHOWs .. ......... 000 *310 
Alligator, throat of. ...... muctien 20 | Camera lacida, to draw with..... 81 
AMOY, DOW. ... 0... oe ceeeeeeeeves + ,4| Camera. simple ..............00++. *5 
Alloy resisting acids ............. 60 Camera, watch. ......... .....sse0s "260 
Alum for bad water. ..... - 217 | Cameras, finder for M7 
Alumina hing compounds.. >} Can machine. ..............6+ cece *131 
Aluminum bronge for cannons. Canal, Nicaragus............... .. M6 
Aluminum bronze.for great guns 4 Canal, Nicaragua, route.......... Bal 
Aluminum dental tes. = al, a. 8 uz 
Aluminum desposition of.. Canal, Panama change in.. = 


Canal, Panama, embankments... 80 
Canal, Panama, likely to stop.. R 
216, 989 


Canal. ship. Manchester... 

y= . —lnaae esecceves: Je 
pd spaspecpseseseesonene 233, 
¢ meee rl lation of to waa ae 

a re ono © wages... 

Car brake, electric........ +++ 1 
Car brake, new oe. eongeunees "es 
Car brake, Smith's otécccssused aan 
Car coupling, Butt’s........ ...... "08 
Car coupling. Byrne's ovetuel "B55 
Car coupling, May ess ..*10 


Car coupling, Foster's 
Car coupling. Laird’s 
ar coupling, Musiar's 






eee 16 
Batteries. improvements in...... 922 
rt 258 


S84 
Beet sugar at two Cts. a pound... = 


Beetling machine...... .. ote, ee 
tell cord coupling .. “179 

Bell for C osogne cathedral. b enenes 113 
Bellows, came ; sees SO 
Belt hooks, T: alcott’ 8 .. 28 











| Color, green la’ 





3 | Copper wire, fusing.. 


ng, car, La’ 
“at | Go Couple, car, Self’s. 














Cataract operati ns. 
Catch for “erat 
belted, Dute’ 


Cattle, prize, fine types of. 
Cellerier-Parkes 
Cellular Copeee ae peedeocece | 
Cement, nting 
Cement for India rubber omovies 
Cement from slag. . wessees @& 
Cement, sine. eanne saebdeouth 241 
paper-Sease for boats...........*1466 
SD, GD GE, oneccaccess seece cs 40 
Chains, ay Noe witht welds...... 212 
handelier, Belgian.... .......... 217 
handler, Prof. cere #29 
hemical substitution.... ....... 212 
bemicals, exhibit of pene 
hevreul at 101 years .. 


Soo 


6656 





holera and cold weather ........ 369 
polere in New York............. 208 





° Seseeeoeo 
4-44-48 
B 





Cistern. device...... 
tea, largest of world.. 
Clark, A van. 





Coal sift 
Coal tar, — 

| Coaling at B@M.... 0 ...e 6 ccc eeee 238 
Coffee, action on brain........... 212 
Coin , Castner’s.......... "1 
Coins, electrolytic.... ............ 246 
Sh MED 6 smachicne nasmuseees 104 

Collar, horse, Boleska’s.......... *131 

Collars, harness 


56 
College of I’ hysicians and Sure... m5 
168 

















‘ olors from coal tar 
Colors, poisonous. . 
Cotumbus, statue of.. 
Comet Finlay. 

Comet, 
Comet, 





southern.. 


Congress, medical. a 1 
Constitutional, centennial of. .. 208 
Consumption, corsets....... ... 

Consumption. treatment. . 


Copper, ray nant 
Copper, Lake Superior 

Copper objects, to color. . 
Copper, to solder 


Copyi 
C 





Corn planter. ies: : 
Cornell, John B.. me 
Cornell, new professor at 
Corsets and consum aes 
Cottage, $3.500...... 





pli ores 
( coupling. car, Foster’s..... .. 
Cou: 


+ Muslar’s. 
scores shaft Stuart’ 8 


cal ic 
Souplines car, new facts... 256 
Cover fastening for sars.. “a "30 
Cow. short-horn oscece ee 
Crane, all-around....... --"2 
- 32 

*83 

49 








Crane, the crowned... 
Cramp, floor, Beyer’s..... 
Creatures we breathe 
Crematory, gar! 
Criminais, gait « 











Cruiser At nie.... ; 85 
Cruiser Boston. - 
Cruiser Chicago..... .-*180 
Cruiser, dynumite "a4 
Cruiser Le Terrib e.. - *2 
Cruisers, new, bids for. 1g 
. srystals, sections, mounting... . 

stals, butter, mounting. +. $1 
ca tivator, duster one digger. ...*888 
Cultivator, Sutton’s............ . 7146 
Cultivator, Tasker’ 4 eaasese seqete “339 
Cement. dA > “sedeakhsohete 376 

utter . Comstock’s ..... 2..." *99 
Cutter, cotton stalk............... #255 
Cutter head, Humphrey’s.. 
Cutter grinder, improved .. "He 
Cutter, nutshell................ .. *51 
Cutters. speed of..... . 
Cuttings, slopes for 
Cyclometer, spoke............ 

D 
Daguerreotypes, co pying........ 273 
Dairy products, infection from.. ® 
a grees. ot — a 
hh by electricity. 


Death by electricity.......... jee 
Dentistry. Amesiene. abroad ... 338 

veloper for lantern slides. — 
Developer, aydreehince... - B21 










































Dog, sense ot sweil in............ 282 





Dogs. wiper. use of.. 























Dysen 





Electric t 
Electric light, —_ on books | 
Ses light en: é 


El 
E 


Electric p 
Electric ower service 
Electric railway. petet 
Electric street railwn 
Electric tempering o 
Electric tra ey speed ° 
Electric weldi ahiaeweeed 


Electric wire, death from. 
Electric wire. insulator. 





ty 

Electricity, ar and pee 
Electrici 
E) hectrictty = Sie power 
Electricity, 
srocteieey Seat 
Electrici 

Ehocticiee:’ rom tue by 

le pages = 

Electricity, welding by 
Electro-motor batteries 


Ele 
Elevator belt, large. — 
Elevato 


Etching on giass.. 


‘ching zinc 
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Fire, 


Fire 
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Fish, 
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ynamo, pyromay netic 
tery, 





1 iver industria! 
a er, pew 


Electric copying process. . 
Llectric pocome. ws water ...... 
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Electric lam 
Electric 














n, ‘Amer, Institute. i 


Millers and Bakers’. st 
triple. - 338 





stage, 8 pad ot ir 
transplantation of. 


Face powder 

Falls. Thine. utilization 
Fan, ventilati 
Fans, exhaust, 


Fence 
fever, hay. cure 

fever, scarlet, Baciiius of 
Fever, scarlet, milk and 
Fiber, manila, se 






rire, apparatus, | | ame my 


Fire, ca riouw 

Fire came. “utilisation ‘of. 
Fire department, New Yerk 
Fire engine boiler. .. ....--- 


guisher 
rire Gating uichor. carb. ans as.. 
Fire from a acid - 





Fire, 1 
Fire in mines, extinguishing. bets 
curious ouse 


Fireproof pape 
pupescoting coluti jon.. 


rving 
ime. for — 
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lies as carriers of tubercles... 225 
loat, water ~~~ 
ees Seep. athe 
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wells, Canada 
Gascony, landes and du 
Gas iia, farming »y 
Gas |. t, Incandescent. = 
Gate for elevated railway.... 

ate, H 


Tree 
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rape seeds, oil from..........-.- 

jraphite oa a. pasersounce er0ce 

rarity, epee ane, of of Pimeiae 22. 

rindelia sp aah Pepeteened 

um srabie, substitute 

um for labels 

jan cotton, detonating.....238, 
n --~% etonating...... 

un carriage amatic 
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lynamite, large shell for... 
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Electrical and Telegraphic 


Apparatus--Batteries, Dynamos, Motors, Telegraph 
Instruments, Electric Bells, Annunciators, Wires, 
Magnets, and every description of Eleetrical Sup- 
plies. Large Illustrated Catalogue sent free by mail on application. 
J. i. BUNNELL & CO., 106 & 108 Liberty St., N. ¥. 


Geo. V. CRESSON, Puita, SHAFTING Works 
‘8th & HAMILTON STS., PHILA. 


SHAFTING 


PULLEYS, &e. EVERY APPURTENANCE 


For TRANSMISSION of STEAM POWER 


i NOVELTY “27 FURNACES 


EXPOSE AN IMMENSE HEATED SURFACE 


EXTRACT ALL THE HEAT FROM THE GASES. 
FURNISH PURE WARM AIR IN ABUNDANCE. 
Thirteen Years of Test. Universally Satisfactory. 
Send for “ Our Furnace Book.” 


Abram Cox Stove Co. 


MANUFACTURERS, 
~ PHILADELPHIA and CHICACO. 


Tork Tribune, December 7th, 1887. 


$1,000 CHALLENCE 
Remington ‘Standard Typewriter. 


EASE OF MANIPULATION, DURABILITY, 

















From New Yorl 











We claim for our machine the following points of superiority : 
and SPEED —the essentia qualities in a writiug machine 

Its ease Of manipulation is unquestioned. To testits durability requires many yeurs of actualuse. But its 
SUPERIOR SPEED can be demunstrated in a few moments. 

WE CB ALLENGE ALL OTHER WRITING MACHINES toa speed test, as follows: 

THE UMPIKE TO BE SELECTED BY OUR COMPETITORS. 

DEPOSIT. Bach competitor to deposit with the umpire a certified check, payable to his order, for $1,000. 

OQOMPETING MACHINES to write capitais and small letters. 

TIME. Before March |, 12%. The test to take place not earlier than one month after the first acceptance of 
this chal'enge 

PLACE. NEW YORK CITY. IN SOME CONVENIENT HALL, TO BE SELECTED BY OUR COMPETITORS 

AND TO BE PAID FOR BY OURSELVEs 

NUMBER OF OPERATORS. Each competing machine to be represented by three operators, with an instru- 
ment foreach The aggregate time for each team to be considered in making the awarx | 

MATTER TO BE WRITTEN. The Declaration of Independence. This may be committed to memory, or | 
written rom dictation. If dictated, each operator may select bis or her own reader. 

TRIALS. Each operator to have the privilege of three trials. 

DEDUCTIONS FOR ERRORS. A deduction of one second for every omitted, misspelled or misplaced word. 
A deduction of one-fifth second for every omitted punctuation mark or capital letter. 

DISPOSAL OF PROCEEDS. 860 to be equ nally syited omens the operators of the winning team 
ance to be donated tothe GRANT MOSU MENT FUN 


WYCKOFF, SEAMANS & BENEDICT, 339 Broadway, Hew Tork 


a LACQUER CONSUMERS. 


The bal- 





Office, NEW YORK, 
Western Union Building, Room @. CELLULOID MANUFACTURING 00., 
P. O. Box 273. 


2% FERRY ST. 
NEWARK, N. J., 1887. 


We have granted to the Celluloid Varnish Company, of Newark, New Jersey, an exclusive license 
under our various patents to manufacture Lacquers and Transparent Varnishes from Pyroxyline. 

it having been brought to our notice that unauthorized persons have been and are making 
various names, such as Krystaline, Zapon, etc., in violation of our 
— against manufacturing, selling, or using 


a. (P. 0. Box 55), 
JOHN A, BARTOW, President. 
M. ©. LEFPFERTS, Treas’y and Gee’y. 


varnishes, enamels, eto., unde: 
patent righta, we desire to respectfully notify all 
any such varnishes, unless made by our licensees, The Celluloid Varnish Company. 

Several of the patents in question have already been sustained in the United States Courts, 
notabiy CU. 8. Patent No. 2003, and we have commenced suit against The Frederick Crane Chemi- 
cal Company, of Short Hills, New Jersey, for infringement of same in the manufacture of the 
varnish mide and called by them Zapon. Yours respectfully, 

CELLULOID MANUFACTURING CO, 
M. C. LEFFERTS, oa 





SOUTHERN PAC LFIC COMPANY, 

aed OF THE MASTER MECHANIC, 

ALGIERS pppoe N. O.), ne Dec. 7. , 1887. 
Mr. CHAS. B. MILLER, President Magnolia Anti-Friction Metal ( 
Dear Sin :—Referring to the quality of the Magnolia linea G amelia Brasses 
recently received, would say: Il have had most desirable results from a test 
ust made. in August lust, { placed a tender brass under one of our Freight 
Acomottves, a recent examination of the brass shows that after the engine 

made over 8,700 miles, the truss shows a wear of only 1-64 of an inch and the 
Journals. 1-100 of aninch. This is very satisfactory. Weare using the Mag- 
nolia Metal and Camelia Brasses on our road, and find them the best we have 
ever used. Shall adopt the Magnolia Metal also for the . Line of a 

ers. Respectfully, J. D. CONNELL, M. M. 


MAGNOLIA ANTI-FRICTION METAL © o., 
New York Office, 102 Chambers St. Factory, 44 to 6 Jay St., Brooklyn, N. ¥. 




















The White System of Heating Railroad Cars. 


Scientific American. 








[DecEMBER 31, 1887. 


The PRICE of your BOILER is a small item in 
the COST of your POWER. 


The BOILER bill is paid enly once. The COAL bill EVERY DAY. 
Repairs cost TIME, often more valuable than the WHOLE PRICE of 


your Steam Plant. 
FOR ECONOMY, SAFETY AND DURABILITY, USE THE 


BABCOCK & WILCOX WATER TUBE SAFETY COILER. 








The Best for All Steam 
Power or Heating 


Purposes. 


400,000 HORSE POWER 


in Service. 





416 H.P. AT HOTEL PONCE DE LEON, ST. AUGUSTINE. FLA, 





MANUFACTURED BY 


THE BABCOCK & WILCOX CO. 


30 CORTLANDT ST.. NEW YORE, U. 8. a 
107 Hope St., Glasgow, Scotland, 
La Madeleine les Lille, France, 
Berlin. Germany. 








SEND FOR VALUABLE BOOK ON STEAM, FREE ON APPLICATION, AS ABOVE Of 


SAN FRANCISCO, CALIFORNIA, Chas. G. Ewing. 
ROTTERDAM, HOLLAND, La Grange & Co. 
BASLE, SWITZERLAND. G. Peltzer Teacher. 
NEW ORLEANS, LA.., $7 Carondelet St. BAHIA, BRAZIL, Mancel Coimbra. 
LONDON, ENGLAND, 114 Newgate St. CEYLON, E. L., Walker Brothers. 
MANCHESTER, ENGLAND, 3 Victoria Building. MOSCOW, RUSSIA, Alexander Bary 
PARIS, FRANCE. 20 Boulevard Voltaire. GENOA, ITALY, Enrico Wehrii. 
HAVANA, CUBA, W. Ly 116% Calle de la Habana. BOLOGNA, ITALY, Alfredo Edimann, 
SYDNEY, N. S. W.; 3 Spring St. BARCELONA, SPAIN, Alfonso Flaquer. 


BOSTON, MASS.. 8 Oliver St. 
PHILADELPHIA, PA., 32 North sth St. 
CHICAGO. [LL.. 64 South Canal St. 





is reall 
out of or 


rans no acid. 


and ts easily renorea iwpen Gans 


Cabinet Battery, 30 Large Cells, 


FURNISHED ON APPLICATION. 


THE DUNNING PATENT WROUGHT IRON BOILER, 


we  fait-Foots Coal Magasine, is the best for Low Pres- 
Sai es niga nd 
1e 3a8, Smoke, an 
gay. pepe omatic, noiseless, and easily 
Managed heat! Made in eleven sizes, suitable 
heat from the S henalices Cottage to the Largest 
Busines Block. and in five different styles, as follows: 
a oo © Boiler, which requires attention bat once in 
twen our hours. 
As a Surface Burning Boiler. which wil! burn Ilard or Soft 
Coal, Wood, or C 
aad ~ Hot Water Boiler, for Green House and hot water 
exnting 
Asa Portable Boiler, to be set without brickwork, 
Also in Two Sections, to pass through any door orwin- | 
dow, where ween one cannot enter. 
nufactured at the 
TRADE MARK, New York Central i iron Works, Geneva, N.Y.,U.S.A. 
Send for new Illustrated Catalogue, with full description and Price List. 


NEW VOLTAIC BATTERIES, 


MANUPACTURED BY THE 


PARTZ ELECTRIC BATTERY C0,, 


PHILADELPHIA, PA., U. 8. A. 


AGED GRAVITY BATTERY, WITH POROUS CUP.—E. 
M. F.. 1.9 volts; C., from 1.3 to 2 amperes. Es lly 
adapted for Electric Clocks, Large Signal Bells, one or 
often used Telephone Lines, Locai Telegraph Circuits, etc 

The object of this battery is to produce a current of high 
intensity and moderate quemeay © by the least number of 
cells. The depolarization is effected by means of our Salpho- 
Chromic Sait, which can be capeued | the cell from time to 
time without interruption. No removing of zines, and will 
rup months without emptyin 

ACID GRAVITY B ‘ERY.—E. M. F., 1% volts; C., 

m 3 to Especially ada, ited for Dertal 
petete, — — ames, Electroplating, ubmkorff Coils, 


SULPHO-C ROMIC SALT, for use in acid gravity bat- 
teries, and for making electropoi on fluid, in tn jars, 
at 80 cents per jar. 











PORTABLE 


Medical Battery. 


The aaty powerfu! voltaic battery t 
é€ and not liable 


hat 
get 


Cells hermeti- 
cally closed. 


Will last a year without engcharging, 
Battery of 2 cella weight 16 pounds. 


same character as Portable. 


Cautery Battery, 2 Cells, 
in Walnut Case, 


DESCRIPTIVE CATALOQUES 











By this system the train is heated with pure air that 
has been warmed by the smote, heat, sod » products of 
combustion that have been comlucted Othe looo- 
moive through a continuous pipe to ~_s rear of the 
train. The pipe t* placed under the cars, and is made 
in two concentric sections, the smoke, ete., being con- 
ducted through the inner cot!, and the pure alr, which | 
is conveyed into the car for heating it, is warmed tn the 
annular «pace about the core. The discomfort from dust 
smoke, and cinders from the ocomotive is also avoided 
by this arrangement. For further particulars address 
~K. White, 33 W ellington st. ° +» Boston, Mass. 


HEAT LIGHT 


The GREAT 
CHURCH 

PREM, Potent Retetorte 
for Churches, i ledoos, 


Beaks, Theatres, Depots, etc. New and 
Send size of room. 















Established 1857. 


discount to churches 
Don't be decttved by cheap tmdtations. 
1. P. PRINK, scx Pear! St., 


‘Stem Dredgers, |». % Stewart's Ran 
Pile Drivers. 





N.Y. 








and Bonjenerines, the 


Publisher, e a 
the p popular Banjo seesie 








Sma A. 2 songs aft ry x) 
Vol-an ns “Werks, | 6 only paper of ean " wit Jearnely 
CHICAGO pat lnctery. Fo. Tear, Adgress f. & a. Mecware, 





CANTINGS 








ray L DESIGNED FOR 
W DRIVING && 


0. AHREID. 
RKERST.PHILA. Agents Wanted. 


From 1-4 to 15,000 Ibs. WEIGHT. 


ern, sound, solid, free from blow-holes, and of unequaled seeneh. 


Stronger paw’ ore durable than iron f in posit ) rvice 
hatever. 40.000 KA HA "in fae nd 9.000 OR ni Ls Mf thie steel cL 


peer ve thie MORANE and GEARI ialt 
CASTINGS of every eueigiiee | ws Send f for (= ay nn Prices > 


CHESTER STEEL CASTINGS CO., 


Office, 407 Library St., Philadelphia. Works, Chester, Pa 


REID'S SRASES 3 icire 


T 


NICKEL PLATED,WITH 2.BiT 
ROSEWOOD TRIMMINGS os 215 1635 BA 


NEEL 
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PHOTOGRAPHIC OUTFITS 

















The Boomer & Boschert Presses 











ward. Send oor 
catalogue of » of oneries 
pep —¥ 2. in- 
orm 
this new w method of 
PHOTOGRAPHY. 
e—— Any ypeey on can make 
th Dry tate 
with the 
entits. No grovieus Leather Press. oi pe Seat, Lard Press. Baling | Preas. Cider Press. 
ow o We make q.arent yestety of Evenson both sorew and knuck with powers of from 50 to 700 tons, with 
to 995 per er ae "Frscesh ocean simple and | movement of pistens from one inch to six feet OF more, to work by d'or power, and at any speed req re 
to per week easily 
of 180 pages with complete instruc- 
Aare. Hh aae co eaake Pictures, sent on receipt BOOMER & BOSCHERT PRESS CO., 
ak — nag ~ ty 2 Address 155 WEST WATER STREET, 
PRINCE @ BS ; i. 
wiiress Foo Steere Ginctowati, Ghte. | sexy yoR CATALOGUE. SYRACUSE, N. Y., U.S. A. 








THE ‘sUNDIAxw” 


GAS “vertmc’ STOVES 


The mest economical in use. 
Suitable for Families, Hotels. See Papi 
{nstitutions. paeness Hatters’ and Tailors’ Heuters. 
Hot Plates, Wa: eg tng togete for Pantries, Hot Water 
Generators, ete. Manufacturers of Dry et 
Gas Meters, Photometrica! an 
uring Apparatus, any, pe =< 
to 1,000 candle 
Meter (6, 
142 Cc bambers St., 


FIRE BRICK 


CHARLES D. COLSON, 
20 WEST LAKE STREET, 
1874. CHICAGO, ILL. 1887 

AIR BRUSH. 


Received highest Gold Medal Award of 
Franklin Institute as a legitimate art tool. 
Invaluable to crayon and water color por- 
trait artists and draughtsmen. Its use saves 
time, and gives finest technical effects. 
Write for descri ~~ The use of the Air 
Brash is —~ wae , and will repay careful 
nves' 


eas- 
terns, from 
nove. The in Gas “teve 
G12, 10° nak We ‘Pireort St., Philadelphia; 
New York; 76 Dearborn »« Chicazo. 








ry ‘anven MFC. CO., 
67 Nassau St., Rockford, Ills, 


SAMUEL HARRIS &CO. 
41 & 43 8. Canal St. Chicago. 
Mfrs of Malleable Iron Thumb 








No. O 


Screws, Thunb Nuts,Smal) Hex- 
agon Nuts, Lathe Dogs, Small En- 
gine Castings, Tap Wrenches, etc. 





DELAFIELD’S PATENT SAW CLAMP. 


-— ee 








With Saw for Cutting Metals. Over two years in use 
in ali parts of the country. Fills a great want. Saves 
ten times its cost every year where hack saws are used. 
Will cut off iron bolts. and is useful in many ways Where 


poses of are to J os without marring the 
free by or 
A. Fiov! D > DELAFIELD, Noroton, Conn, 





The Improved 


Rider Hot Air 
PUMPING ENGINE 


Uses Ooal, Gas, or 
Kerosene Oil for fuel. 


Over 5000 in use. 


SEND FOR 
’ New Catalogue A. 


SAYER & CO., 


87 DEY STREET, N. Y. 
HYPNOTISM IN FRANCE.—AN IN- 


teresting review ot the present status of this subject, by 
Max Dessoir. Contained In SCIENTIFIC AMERICAN SUP- 
PLEMENT, NO. 613. Price 10 cents. To be had at this 
office and from all newsdealers. 














Steam nem, 


Pertable, ae Stationary. 


Four-Driver Traction Engines 


Manufact 
woondD, atin 4 Mons, 
Eaton, Madison Co., N. Y. 
Catalogues and Prices sent on apprication. 


GRANT PATEEE SOMBER EO" 


SPREADER, 
956. 


NAPKIN FOLDED. 
The only Napkin Holder made 
pay gi gl the napkin. 





re, handsomely 
nickel plaied; t <I gg 
caught by the 
pe ok, and hang 
the neck as sho the engrav- 
me and the he napkin fie properly 
Whed roll norte and eprin ost 
The Grant Combination ph in-ring ee 
SPREADER isa + ¥- 
women, and — all use it end oho ence x eo) not 
be without #. Allows absolute to the » a great 
im —gi ye in : Geseghte, — useful 
y + ME — ple can vi d fos 
my one sam send for 
Address oJ anda 


earn sel! 3to 6 in one house. 
CO., Sele Agents, 2% Vliver &., yt -- 





ICE AND REFRIGERATING 
MACHINERY, 


(YORK PATENT.) 
ADAPTED FOR USE IN 
Brewertes, Slaughter Houses, 
7 Packing Houses, Mines, Hos- 
pitals, Public Buildings, and 
wherever refrigerating by artificial | 
means can be made practicable. The | 
best of testimonials furnished from 
those already using them. 

Manufactured by 


YORK MANUFACTURING CO., 
York, Pa., U. S. A. 





THE PENNSYLVANIA GORE GAS LIGHT CO., 


birey 


EPP, 


i 





(Incorporated 1877.) 
Nes. 47 & 49 North Second St., 


PHILADELPHIA, Pa., U. 5. A., 
Contractors for 


hting Streetsand Erectin 
wi Gas and Water Works. . 


Manufacturers of 
fies Machines for Lighting Dwell- 
ings, Mills, and Public Buildings 
Street and Other Lanterns, 
D Ornam ; Lamp 
estes for & and Private 
; Gasoline fF iztares. 


Chandeliers, 1 Ams. and Brackets. 
ae = ine for Gas Ma- 
j fer for for Street Light- 
SAsce ou Gas Works, and 
h Typ pn 
William I.. 1. fakin. “praskeat, 
pas Gen’l Manager. 


: Martin 
Wm. i. ame 





me Robinson, Secretary. 














Bench. Drill 


_— hy - yo 
~s drilling to 
if inch, and to 


the center of a 
seven inch 
circle. 


Height, . 


Base 
Weight, . 


and prices to 


154 LAKE ST., 
CHICAGO. 








PATENT. By The 
Patent Salesmen, 


FOR SAL 





BLE. 


. 380 inches 
11x17 inches 
75 pounds 


Write for circulars 
POST & COMPANY, 





Our BALATA INSULATED CORDS 
Incandescent Lights, Battery Cords, et. 


are absolutely Water and Acid proof, and the most 
durable and most flexible cords in market. 


Bishop Gulla Percha Co, 


424 East 25th St., N. Y. 


PROPULSION OF STREET CARS.— 
So nies 


by A. W. Wright, in which an endeavor is made 

the problem as to the amount of power required 

to start a street car and keep it in motion under average 

conditions. Contained in SCIENTIFIC AMERICAN SUP- 

PLEMENS, No. Hie Price 10 cents. To be had at this 
ce and from all newsdealers. 


UTILITY WRENCH 











STS’ WRENCH on the MARKET 


The BEST IMACHINI 

The Sliding Jaw will not yield a hair under the greatest | 
strain, but remains as firmly fixed as if welded te the 
bar. Made of NORWAY IRON and STEEL, case hardened. 
QUICK ACTING, DURABLE, and THOROUGHLY RELIA- 


By its quick adjustment and unyielding slide it saves 


the workman’s time and protects fine Machine, Brass, and 


Apply to your dealer or to UTILITY WRENCH CO., Limited, New York City. 


Octagon Nuts. 
For sale by H. T. Patterson & Co., 146 to 150 Centre St., New York. Montgomery & Co., 105 Fulton 8t., 


New York. 





Send for list of Popular Scientific Specialties. 


Bo Ys’ 


LLL AcLti¢ Telescope 


G. 8. WOOLMAN, 


116 Falton Street, New York. 





BRICK 
MACHINE 


FOR BOTH S 
AND HORSE P 


) 


5 HENRY MARTIN. 





MANUFA 
| SINT 
ANCASTER, PA 














Standard Tool Co. 


MANUFACTURBERS OF 


Machinists’ Fine Tools.) 


ATHOL, MASS., U.S. A. 
Send fer Price List and Discounts. 


CAPILLARY TUBES, SPONTANEOUS 

















Motion in.—A paper by ’. Decharme upon the applica- 
tion of electricity to the study of the spontaneous as- 
Ccensionai motion of liquids ir capillury tubes—the 
uestion being stadied from a dynamic standpoint. 
ith 10 engravings of apparatus and details. Contain- 
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 538, 
Price 10 cents. To be had at this office and trom all 
newsdealers. 
OUTL INES OF A NEW ATOMIC 
Theory.—A paper by Dr. T. L. Phipson, puiting forth « 
new atumic theory, which does not necessitate any 


or teaching of chem- 
AMERICAN BUPPLE- 
To be had at this 


— change in the nomenclature 
Contained in_ SCLENTIFIC 
> 


mnie. No. 565 rice 10 cents. 
office Omics aad from ¢ from all newsdealers 


Lacquers. 


To the consumers of the new Dip Lacquers.--We again 
beg tocall attention to the notice of the Celluloid Mfg 
©o., published in this issue, in relation to the suits 
brought by them against the Fredk. Crane Chemical Co.. 


of Short Hilis, N.J., which are being rapid|y pushed to 
anissue. We also box to creation mauufecturers against 
making any contracts antil the fer ision of these suits 
Celluloid Varnish ©o.. Newurk, Manufacturers of 
piesee send for circulars. 


Kristaline, Lustrine, etc. 





MUSICAL, OPTICAL, ELECTRIC, MECHANICAL WONDERS. 
LANTERNS & VIEW S@ 
Newand S.H. © que 
Sec. Hand bonshe. 
@4ORGANETTES, 98° 


Electric,8i. Cigzantic, $2. , 
*) r ? 


STEAM. ENGINES} 
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_ 
- 
* ww 
>. 
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on 
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the Punch will punch '¢ inch hole 
through \% in. plate, 2% In ‘trom ed re 
Price $16 with dies for one size hole 
No. 1 Shear « —? sheet metal upto & 
in. Price $7. 28bear cuts sheet 
metal up to 3- Nein Price $12. No.8 
Shear cute sheet tron up to 4 in, 
Price $20. OLD COLONY RIV- 
ET CO., Kingston, Mass, 


‘REBGIsTHeRED, No. 13,831. 
—TRADE MARK.~ 


yet Bea stud. 





PATENTED JULY 31, 1983. 
The Strongest, Cheapest, and Best fastening for Leather 
and Rubber Belting. Beware of fraudulent and poor 
imitations. None genuine without this trade mark an 
icture on the package. GREENE. TWEED & 
anu facturers, 58 Chambers Street, New Yo rk. 


MADE EASY Manufactur- 
ing Rubber senenpe. Bend 
for Prt “eo List of Outfits, 


MONEY: Dorman, 217 East 





to 


ime St., Baltimore, 


LECS AND ARMS 


WITH BUBBER FEET AND HANDS. 


Thirty-five years of the most extensive exp. 
with the most satisfactory results, of any manu- 
facturer in the world. Flattering commendaticns 
from all parts of the world attest the superiority of 
the Rubber Hand and Foot, 





rence, 





The {Ilustrations represent a young man who lost 
both legs by a railroad accident. He is able to 
Skate (ice or roller), Ride a Bicycle, Dance or 
Play Ball without any assistance except his artifi 
cial limbs with rubber feet. 

ARMS restore the appe 1 
in the performance of labo 

Parties who live at a , or who would be 
inconvenienced by « journey to onr place, can 
supply measurements on our formula, and 
secure good results. Thousands are thus treated 
in Canada Mexico, Central and South America, 
Europe, and our own States and Territories 

Ill. Pamphlet and Copyright Formula sent free, 


A. A. MARKS, 


rand assist greatly 





70x Broadway, New York, 
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THE NEW BAXTER 
ENCINE. 


This Engine is made with 
all latest improvements 
fromitoIs P., and hasa 
record unsurpassed in the 
history of steam motorr, 
every Engine is provided | 
with all economic and safety 
appliances known, and are | 
fully described in circulars, | 
which wil) be sent to any 
address, on application to 


J. C. TODD, 


lL. 36 Dey Street, 
NEW YORK. 


P lease mention this papér. 
— 


NOTICE. | 


Weare prepared te farnish the finest quality of | 


THROUGH PUNCHES and DIES 


for Metal Werk, for the manufacture of which we 
have unequalled facilities. 


In ordering, ive Length of Punch and Size of Shank 
that can be used in Preas Thickness and Width of Die 
Template of exact size of Punchings wanted. 


HENRY DISSTON & SONS, Incorporated, 


JOBBINGC DEPARTMENT, 
FRONT & LAUREL STREETS, 
PHILADELPHIA, PA. 


SEBASTIAN, MAY & CO’S 
Lnproved Cerew Cutting 


Foot & 

Power 

Drill Presses, Chucks, Drills, 

Dogs, and machit nists’ and ama- 
teurs’ outfite, Lethes on frial, 

. seabanuse ae sd or amen S 
165 W. 2a Lesedesiasms tame mrs nd 


SHIELDS & BROWNCO. 


Manefacturers of 
Sectional! 







































giass. 





| DIPHTHERIA —A PAPER BY DR. 


searches into the cause, origin and propagation of 


AMENICAN 8U PPLEMENT. No. 
To be had at this office and from all newsdeaiers. 


‘Aulomatic Engines a Specialty 


Scientific American. 
RULE TRAMMEL POINTS. 


















TTTT ME TITITILILT LITT) eee 0 
Py ne onasseces rote 2 
(14 it a a take the, f regular Tramme! Potnts, a 
ey . com set consists 
— = Peo Br Brass Tramme! Heads, with b movable Stee! 
Points ane pot three, ina bax... "S conte. 


STANLEY RULE & LEVEL co., 
NEW BRITAIN, CONN. 
Sold by all Hardware 


ROCK DRILLS 
AIR COMPRESSORS, 


BOILERS, HOISTS, 
AND 
GEVERAL MINING MACHINERY. 
Send for Illustrated Catalogue. 


Ingersoll Rock Drill 60., 


10 PARK PLACE, N. ¥ 








TELESCOPIC OBJECTIVES AND MIR- 
rors. Their preparation and testing.—By H. Grubb, F. 
R. 8. An interesting description of the processes now 
employed in the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
Contgined in SCIENTIFIC AMERICAN SUPPIE- 
MENTS, Nos. 54S and 549. Price, Wcents each. Tobe 
obtained at this office or from any newsdealer. 


ys©° AND RECOMMENDED by Meissonren, Kact- 
eacn, Vow Pruory, Gas. Max, and the most emi- 
nent artists throughout the world. The 


| Johann Faber Siberian Lead Pencils. 


None genuine unless stamped Jouann Faver. Forsale 


—e 





33k mciL 











by all stationers and dealers in Artists’ Materials. ay est 
QUEEN & CO., PHILADELPHIA t to scale, showing tre 
r i nod arrangement of ail the parts. Contained in SCLEN- 


General Agents for the U.S. 
CHANDLER & FARQUHAR 
177 Washington St. 
BOSTON. 
New England Agents for 


BARNES’ FOO! POWER MACHINERY 
AND DEALERS IN 
Machinists’ ‘Supplies of Every Kind 


Send two stamps for ilus. is. catalogue 


TIFIC AMERICAN SUPPLEMENT. No. 


cents. To be had at this office and of 





ROCK DRILLS @e2 eee 


AIR COMPRESSORS & 
ve NNE 
RAND — 


for Hot or Cold, Fresh or 
— , >. Ly ny 
ty ‘or Cane Juice, 


Alkalies, Extracts, Acide, Pet "The SValcxibe, Vis- 
—_ or Foul i ete. Pumps. of the 
ihlter Press : 


and Acid Blow mt) 


Buut sy GUILD & GARRISON, Brooklyn, WN. Y. 


AUTOMATIC COUNTING MACHINE, 















‘ar! Bunsen, giving the results of his opeantiom cf te 


read disease. With 9 figures. 





Contained in SCIENTIFIC 
607. Price 0 cents. 





ennsylvania Agricul VW 
4 Standard fasal N forks, York, Pa. 


Send for Catalogue. Portable, Sta- 
tdonary, Traction aad Automatic Ba- 
Gines aspeciaity. Warranted equaler 
pererte 






Coan’ 
million in 
~ 
bie dgures 
ites 
all machin- 





Address A. B. FARQUHAR 480K, York, Pa. 





“OR 

Steam, Gas and Water Pipes, Drams, Heaters, ete. 

The Best Non-Condactor of Heat &Cold in the World, 
Send for | iestrated Cireuiar, and name this paper 

143 Worth Street, 78 and 80 Lake St., | 
NEW YORK. cHic Aco. | 


TBIBB'S pF | 
BALTIMORE 













Stove F 
MARBLEIIFD & SLATE BAN 
New and Beautiful Designa, 


STEAM ENGINES. 


Horizonta) and Vertical. 


the world, 
8. oe - 8188 & SON 
Bal timere, 


Dredal neg Machinery, 
Fleur, Pewder, Slate and 
Flint wit Machinery, Tar- 











‘send for Large Illustrated Catalogue, ery where it 
desirable 
Encyclo- Diamond Seoagiater 
pedia of Drills and 
goo Engrav ightni: 
w cL a a ponte, Go ensitnns, & ae. To 
C4 
ctreal ar, Eo. E. 
TOOLS, B® Machines Ber 10ts. ‘STO Seate St., New aven, 








WEITMYER PATENT FURNACE 
BOILERS OF EVERY DESCRIPTION. 
IDE Automatic Engines, Traction and Portable Engines 
STHBAM ROAD ROLLINS, 


Manufactured by Foundry and Machine Department, 
Harrisburg, Pa., U. 8. A. 


ON CONVEYOR! 
Handling 6Fain, Coal, Sand, Clay, Taz B.rk, Cinders, Ores, Seeds, &¢, 
Goede | BORDEN, SELLECK & CO.,{ sanoHers, }Chicago, Ill, 


Manu'fers, 











bine Water \\ heels. 















































































York Mfg Oo., York, Pa. U.8. A. AMMONIA SULPHATE.—A PAPER i | Li t D 
—— by Watson Smith, F.C.S.. describing Gruneberg’s ap - yhamo 
we ae process fur makin sulphate of ammonia. With 
figures. sContained in LENTIFIC AMERICAN SUP- April and ie = fe of 
r Hy 0. | this Sct. 
- Ne aad at pitty July’ ¢ iat 
Complete Machines or Cast- 
MESSRS. MUNN & ©O.,in connection with the pabtk| Delegraph and Electrical ings furnished, alse Wire 
cation of the SCIENTIFIC AMERICAN, continue to exe for the ? 
amine (mprovements, and to act as Solicitors ul Patents on Ww S, BISHOR 
for Inventors Mxpert. A — zt s ° 
in thos line of bosimess ther have had fotpen years catalogue C. by ty LE -y uy 
enperience. and now nave unequaled facilities for the pt ay Conn. 
prepar -- x Patent ‘tn wings, Spec taeations and the be sy ety to us that vor mention this paper. ———$— 
prosecution of App s for Patents in the United! ~ tog 
States, Canada. and Fe ven Coentries. Messrs Munn & Senase, Oval, or Reund PNEUMATIC DYNAMITE TURPEDO 
Co. also attend u ) the preparation f Caveats, Copyrights Holes. For carpenter, cabinet, and —An exhaustive account of this new yy ot - 
for Books, Labeis Reissues. Assignments. and Reports pattern work, in. 5S0c., set $4.00, mailed | Of experiments made with it; along with —s~ 
on Infringements of Patents All business intrusted to free. Bridgeport Gun Implement Co jon and fliustration of a dynamite cruiser. 
them is done with «pecial care and promptnessa, on very IT Maid I N.Y. " | with 6 figures. “ome ee “IENTIFIC AMEKICAN SUP- 
reasonable ierms @ 1 Maiden Lane, PLEMENT, No. 59%. Price 10 cents. To be had at this 
A pamphiet sent free of charge, on application, con- 7 pre | office and ‘from al asteee 
taining full information about Patents and how to pro- V; | bl P 
anne them direc he concerning Labels, Copyrighta, é New Catalogue of a la e apers PRESS oS Crreyjar size $8. News- 
b Patents, Appeals, Reissues, Infringements per size T setti 
sianments, Rejected cain tints on the sale of Pa- contained in SCLENTIFTC AMERICAS SUPPLEMENT, sent firin Tinted directions. Send 2 stamps 
tents. ec. of charge to for eatalogee p: .t x 
We also send, ‘reeof charge, a Synopses of Foreign Pa- MUNN & CO.. #1 Broadway. N. . ¥. &c., to factory, y. KELSEY & 00. 
patente mall ine principal countries of the arid. | EXCRLLENT BLACK COPIES of anything written or 
- with an ‘en (or Type 
MUNN & ©O,, Solicitors of Patenta, * |AUTOGOPYIST “= ofualed 5 Motels Atmel mall Brass Work 
“i Broadway, New York aime — Gospemtact. 
BRANCH OFFICES.—No. 622 and © F Stree y sere Le L. McKEEN, 
eific Building. near 7*h Street, Washington, D. ( AUTOCOPYISE CO., = Easton, Pennsylvania. 
- CASTING METALS UPON COMBUSTI- THE COPYING PAD.—HOW TO MAKE 
ble Materials.—A paper by A. E. Outerbridge Jr., - cal 
U ~ » cf casting iron and other metals upon | #24 how to use; with an engraving. Practical directions 
* SCribtng & process x pon how to prepare the gelatine pad, ard also the aniiine ink 
lace, embroideries. fern fronds, and other combustibie b which ¢ yt ‘i made; how to ly the written 
The valve of the SCIENTIFIC AMERICAN as an adver- | materiais. ith 4i\lastrations. Contained in SCTENTI- lotta os th my Se take of A ree the letter, 
tising mediam cannot be overestimated. Its circulation pic AMERICAN SCPPLEMENT, No. 601. Price 10 cents. Contained in NTU A RICAN \EMENT, No. 
is many times greater than that of any similar pe To be had at this office and from all newsd rete mn SCIENTIFIC sep pte te a 
now published. It goes into ali the States and Territo- heal Af? ntieaeun ice and by a 
ries, and ‘s read in ali the principal libraries and yeading We wi cond ous cone yee this paste —e 
roo of the world A business man wants something ae: 
more than to see his advertinement in @ printed news. YOURSELF A Inking MACHINERY. 
per He wante circulation bie he hae when he 
Bavertises in the SCLEN TIPE AMERICAN. And do not PRESENT ‘Desk Stamp E. & B. HOLMES, 
let the advertising agent intiuence you to substitute ONLY Burrate, NX. Y. 
some other paper for the SCIENTIFIC AMERICAN, when . 5. postpaid if = 
selecting a list of publications in waren you decide it is | & > c > 
for your interest to advertise This is frequentiy done, Cts coed ws only bo et l MACHINERY PALACE OF THE PARIS | 
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tion. By Prof. H. Osborn. LL.D. Dlustrated by 
ITl e vings. One vol., 8vo, %68 pages. 
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World. 
G3" An Mustrated circular, 4 
Table of Contents of this volume, Pell be sent Free of ‘pocae 
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S1OANE.—Home Experiments in Science for ae — 
Young. A Repertory of Simple 
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with Detailed Instructions in the N 
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BRANNT-WAHL.—The Techno-Chemical Receipt 
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HOME MANAGEMENT 


Spons’ Household Manual: a treasury of Domestic Re- 
ceipts. With full instructions for the most healthful 
and economical arrangement of every départs_ant.. An 
every-day book for the careful housewife. 98 pages, 
with 230 illustrations. Price $3.00, express prepaid. De- 
scriptive circular on application. 


E. & F. N. Sren, 35 Murray St., New ¥ New York, 

















USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
Classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUNN & CO., 361 Brendwas. New York, 
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FIRE-BRICK.—BY R. A. COOK, A.M, 
An interesting description of the mining of fire clay and 
the manufacture of fire brick at Mt. Savage, Maryland 
where is located one of the largest establishments in 
the country devoted to this industry. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 538. Price 
pA To be had at this office and from all news- 
ers. 
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Jewelry, Orvamental Wares, 


or for a distinct business, a 
with small outlay. 
Power sachiper 
service in and Metal. 
logue free. 
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GOLD MINING MACHINERY. — DE- 
scription of some new mining plants constructed in 
Englana for use in the Transvaal, Austria and Hungary 
With 10 ficures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 593%. Price 10 cents. To be had at 
this office and from all newsdealers. 
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A PAIR OF SHOES costing ten dollars is 
a good thing, but a pair of JAMES MEANS’ 
$4 SHOES and SIX EXTRA DOLLARS in your 
pocket are better. These Shoes are sold by wide- 
awake retailers in all parts of the country 


You cannot afford to do without them. 


JAMES MEANS’ 









THE 

VERY 
Ask for the James BEST 
Means $2 Shoe for Boys MADE. 





Shoes from our celebrated factory are sold by the 
best retailers throughout the United States, and we 
will place them easily within your reach in any State 
or Territory if you will send us a postal card, men- 
tioning THE SCIENTIFIC AMERICAN. 


JAMES MEANS & CO.,, 


41 Lincoln St., Boston, Mass. 


THC AMORIGAN BELL TELEPHON C0 


95 MILK ST, BOSTON, MASS, 


This Company owns the Letters Patent 
granted to Alexander Graham Bel!, March 
7th, 1876, No, 174,465, and January 380th, 
1877, No. 186,787, 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and al! the consequences 
thereof, and liable to suit therefor. 
Prepos: 
WASHINGTON, 
als will be Sealonee at this De 
noon, on Monday, the sixteenth day of January, 1888, at 
which time and place they will be opened in the pres- 
ence of attending bidders, for furnishing tools and ma- 
terials uired by the Bureau of Construction and Re- 
per. and . the delivery of the same at the Navy Yard, 

Brooklyn, New York 


*rinted schedules ys ularly 
describing the tools, blank forms on which proposals 


cals for Tools for the Navy Yard, 
reoklyn New. York.—NavVY DEPARTMENT, 

b. € ., November 25, 1881.—Sealed propos- 
rtment until 12 o'clock 


must be made, and all other information essential to 
bidders can be obtained by regular dealers in. or manu- 
facturers of, the articles required, on application to the 


Commandant of said Navy Ya Proposals must be 
made in duplicate, and enclosed in sealed envelopes 
marked “ Pro psa for Tools forthe Navy Yard, Brook- 
lyn, New York,” and addressed to the Secretary of the 
Navy, Navy Department, Washington, D.C. Ali bids 
must be accompanied by either Foye or descriptive cuts 
of the principal tools which the dealer offers to farnish. 
The Secretary of the Navy reserves the right to reject 
any or all bids, in whole or in part, a&,in his Judgment, 
the interouss of the Government may require, 
D. B. HARMONY, Acting Secretary of the Navy. 


Prgposais for Machive Teola for the Ordnance 
pe a NAVY DEPARTMENT, WASHINGTON, 


D. C 2, 1887.—Sealed proposals will be re- 


ceived at this Department, until 2 o'clock noon, on 
Thursday, the 5th day of January, 1588, at which time 
and place they will be opened in the presence of bid- 
ders, for furnishing the necessary materia! and labor 
and constructing eleven (11) 6-inch gun lathes and one 
{v) slottes. and for the delivery and erection of the same 
in the Navy Yard, Washington, D. C., in accordance 
with plans and specifications, copies of which, together 


with all other information essential to bidders, may be 
obtained at the Bureau of Ordnance, in this Department. 
Proposals must be made in duplicate, in accordance with 
forms which will be furnished on application to the 
Bureau of Ordnance, and enclosed in envelopes marked 
“Proposals for t-inch Gun Lathes and Siotter,” and 
addressed to the Secretary of the Navy, Navy Depart- 
ment, Washington, D.C, The Secretary of the Navy re- 
serves the right to reject any or al! bids, as, in his 
Judgment, the interests of the Government may require 
D. B. HARMONY, Acting | Secretary of the Navy. 





reposnis for Machine Tools fer the ‘Ordnanc e 


Giun-Sheps.—NAVY DEPARTMENT, WASHINGTON, 
D. C., Now 2, 1887.—Sealed proposals will be re- 
ceived at this Department, until 12 o'clock noon, on 
Thursday, the Ist day of March, 1888, at which time and 
lace they will be opened in the presence of bidders, 
‘or furnishing the necessary material and labor and 
constructing sixteen (16) \6-inch gun lathes, and forthe 
delivery and erection of the same in the Navy Yard, 
Washington, D. C., inaceordance with plans and specifi- 
cations, copies of ‘which, together with all other infor- 


may be obtained at the 


mation essential to bidders, 
Proposals 


Bureau of Ordnance in this Department. 


must be madein duplicate. in accordance with forms 
which will be furnished on application to the Bureau of 
Ordnance, and enclosed in envelopes marked “ Propos- 
als tor i6-inch Gun Lathes,” and addressed to the Sec- 
retary of the Navy, Navy Department, Washington, D.C 

The Secretary uf the Navy reserves the right to re ject 
any or all bids, as, in ~-J Judgment, the interests of the 


Government may requ 
D OTTARMONY. “Acting Seoretary of the Navy. 


/LEAD 8 g SMELTING. A FULL DESCRIP. 

tion of the Lewis Bartlett process, by William Ramsay; 

illustrated with 9 engravings. Contained in SCLENTIF1O 
AMERICAN SUPPLEMENT, No. 593. Price 10 cents. 
To be had at thi be had at this office and from all newsdenlers. 


The The Scientific American 
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The prices of the different publications are as follows: 
RATES BY MAIL. 


The Scientific American (weekly), one year $3.00 
The Scientific Amertess naee-eerene (weekly), one 
year, 5.00 
The Scientific Amertean, Expo rt Edition (monthly) 
one year, 5.00 
he Scientific American, Are hitect ts and Builde rs 
Edition (monthly), one year, 2.50 
COMBINED RATES. 
The Scientific American and Supplement, . . 8%7.00 
The Scientific amare an one Arc aren and Build- 
ers Edition, . 5.00 


The Scientific Ameri -an, Supplement, and ‘Are hi 
tects and Builders Edition, 
Proportionate Rates for sta Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & ©0., 361 Broadway, New . ork. 
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BWovertisements. 


Inside Page. ench insertion ~- - - 75 centsa a 
Back Page, each insertion - - - 81.00 a lin 
The above are « hares per agate hine—about cuzht 


words per line. Thie notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
treements at the same rate per agate line, by medsure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


~ A PLAIN BRACE, A RATCHET BRACE 





RILL BRACE, ALL IN ONE 
DRILL A DRILL BI ALI 
Material, Style, Finish, Durability, in 
ail respects this Brace is warranted to be 
the best in any market. Sent by mai), 
postage paid by us, on receipt of $3.00. 
Most Hardware Dealers will furnish it at 
BRACE the same price. MILLERS FALLS 


CO., % Reade Street, New York. 
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This Sew is very much harder than a file, and will cut 
Iron and “tee! alteost as readily as wood. One saw will 
eut off a ber of half-inch round tron eighty times, ors 
bar of unter pe red ato - forty times. It cuts ten times 


as fast asa file. and ac one-tenth the cost. As it cute 
everything, !t wil ide most of the sawing required about 
a house, shop, or ferm. The Frame is made of Steel, 
lished and Nicke! Plated. and will face the saw In four 
ifferent directions. Frame and i2 Sews sent by mail on 
receipt of $1.50. Hardware deale rs will furnish them at 
the same price. All genuine goods are marked with a 


Star, and bear our name— 


Millers Falls Co., 


93 Reade St., New York. 
AT AKER” 
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Whitcomb Lathe er Foot- 
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SPECIALTIES IN 


PAINTS 


For ENGINES, TOOLS 
and General Machinery, 


PECORA PAINT CO. 


150 North 4th Street, 


PHILADELPHIA, PA. 
SEND FOR CIRCULAR A, 











NATIONAL STEEL TUBE CLEANER 
Fer Oleaning Boller Tubes. 


(5 PARK ROW, New York. 





Wheel! and our Table of TKanivalents. 
American Wat h Tx | Co., Waltham, Mass. 





- Bargains in Belting. 

I nave 8 large jot of Rubber Lelting that I am se/ling at 
77% | 

per cent. discount from regular list prices; write for sizes. (| 
JOHN W. BUCKLEY, 2 


ods for Mechanica! Purposes, Hose, Belting, 
Rubber Belts, Cotton Belts, 
Leather Belts. 


156 South Street, - - NEW YORK. | 
TOOLS. Whcwineny. | 


roll Saws, Saw oe Carving 





Rubber G: 
Packing, Gaskets, Tubin 


~ASBEOI UD 





PIPE COVERINGS. 





Made in sections three feet long. 
Asbestos Specialties, Fibre, Braided Packing, Mill Board, Sheathing, and Cement, 
| CHALMERS-SPENCE CO., 419 to 425 Eighth St., New York. 





FIRE-PROOF NON-CONDUCOTING 
COVERINGS FOR 


STEAM PIPES, BOILERS, 


AND ALL HOT SURFACES, 
Easy to apply; light and cheap. 


Endorsed by the best 


Engineers. 
THE CHALMBERS-SPENOE CO. 
419 East 8th St., New York. Branches: Pittsburgh, Bos- 


ton, Chicago, Philad 
H. W. JOHNS’ 
ASBESTOS: 
COVERINGS. 
For Furnaces, Hot-Air Pipes, ete. 











var bist ‘and prices. 


a J. Wilkinson Co. 


77 state Street, Chicago, Ill. 


TE RIGHTS FOR SALE.| 


9 ie: Valauble Patent fer Makiag fone Paper. 


Been tried with pe Ad 
oe « ehOX 178, YORK, PA. 
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WHEELERS PATENT Woon FILLER’ “ 


LITHOGEN 
OGEN PRIMER, 





PAMPHLET GIVING DIRECTIONS FOR FINISHNG HARD WOOD FREE TO ANY ADDRESS. 


on is, Lathes, Formers, M ortisers, 

ves, Bits, and all TOOL. s 1 
in Howse Building, in the Shop and Branches: BOSTON, PITTSBURCH, PHILADELPHIA, CHICAGO. FIRE-PROOF. NON-CONDUCTING. 
Factory, or on the Farm. Send 4c. 33° of Fuel Saved. Has no Odor. 
in stamps for postage on lange illus. 70 
ca ‘ » ale fluc »rices | 
Sse ave oti | [> PME BRIDGEPORT WOOD FINISHING Cor) crt cr. nite 


NEw ILFORD, CONN 
H. W. JOHNS MPG CO., 


87 MAIDEN LANE, NEW YORK, 
" Gear Wheels and Beer Cutting.—I make g g tc 





to 


< 
< 
< 
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order, or cnt or: o gent bo me. OF ott kinds. 
so 17 OF all sizes en ee orders or > wre. 

OILIGATE IS PAIT Fine gor gh ou af a Se Hy g. “teady made brass 
Totet T oO ces. Bevel g with perfect plane 
WOOD stiAINoe ik on g, $l. ities complete. Terms 


Ano FELDSPAR. 


reasonable. Send pT Rh, 
Geo. B. GRANT, 6 Beverly St., Boston, Mass. 


OPERA GLASSES, SPECTACLES 











PHOTOGRAPHIC OUTFITS. 








Address JOU ROEBLING 'S SONS, Mz 1. — 
ers, Trenton, N 4 or 1M? Liberty Street, New Y« 


Wheels and Ro pe for conveying power long } 
Send for circular. 


WORKING MODELS| “3 


And Experimenta chinery, Metal or Wood, made to 
order by J. F. W BUNS RK, @ Cenrer Street. New York. 


SWIFT RUNNING EMERY WHEELS. 


THE ORIGINAL SOLID VULCANITE 


BEMERY WHEBLS. 


Ran Easy and Safe, Cool and True, is more Durable, hence Cheaper, 
A Trial will convince you of this. 


» New York Belting and Packing Co. 
: aS Park Row, Nev ‘York. 


acl INS 


ae gg yy a 
MoALLISTER, ait. Opticiaa, 49. i intone 
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THE “FISHKILL” CORLISS ENGINE. | 








COMBINING A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 
Fishkill Landing Machine Co., Fish«ill-on-Hudson, N. Y. 


‘poor's NEW WATER-TUBE STEAM BOILER 


SAFE! ECONOMICAL! DUBABLE! 











Recently adopted by the BRUSH ELECTRIC LIGHT Co. 
at Louisville; the EDISON ELECTRIC LIGHT Co., 
Detroit; and the COLUMBUS EDISON ELEC- 

TRIC LIGHT CO., Columbus, Ohio, 


For Mlustrated Catalogue of New Boiler, address 


SABENDROTH & ROOT MANUFG, CO., 


28 Cliff Street, New York. 


RUBBER MATS, "Walluis’ RUBBER MATTING 
Also, RUBBER STAIR TREADS. 


Take none but the genuine, All our goods are stamped 
Avoid Imitations, 


PERFORATED RUBBER OFFICE MATS, with Safety Initials. 
New York Belting and Packing Coe. 
15 PARK ROW, NEW YORK. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 
WARRANTED BEST PUMP MADE FOR ALL 


THE SITUATIONS, 


DAVIDSON STEAM PUMP Co. 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, NEW YORK. 


| ADAMANTINE SHOES and DIES for STAMP MILLS | 
They will not “Cup” or Breakatshank. GUROME STEEL WORKS | 


8 H. COHN Preedent 
BAROoORLYN, N. WT. 


Cc. P. HAUGRIAN, Vice President. 





























<—— 
S AWS Wanted 50,000 Suwyers and se L 
© Lumbermen to send us their © 
full address for a copy ot Emerson's 63" Book 
A of SA Ws, Weare first to introduce NATUR- A 
AL Gas for heating and tempering Saws 
with wonderful effect upon improving their 
W Gaainey yy J ~ enabling us to reduce 





onl Catalogues FREE. 





& CO. (Ltd,), 
Beaver prams, 2 Pa: 





— "EM ERSON, 8 ourey, 

















W. H. WALMSLEY & ©0O., 
PHILADELPHIA. 
PRINTING INKS. 
HE “Scientific American” is printed with CHAS 
s ENEU JOHNSON & CO.'S Tenth and Lom- 
bard Sts., Phila., and 47 Rose St., opp. Duane St., N. Y. 
HYDROSTATIC PRESSES, 
Engines, Bolliers, Castings, 
ICE-MAKING MACHINERY, 
WM. TAYLOR & SONS, 
28-89 Adams &t., Brooklyn, N. Y- 
A FAIR PROYFOSITIOI 
As every injector is tested by the manufacturers before it rontetn the factory, we 
know that, if properly connected and instructions are carried out, they cannot fail 
to work, The manufacturers offer to pay the expenses of any man to go to 
their factory, and $10 per day while there, if the injector does not work, 
provided it has not been misused. JENKINS BROS., 71 John St., N. ¥.; 1065 Milk 
Street, Boston; 13 South Fourth Street, Philadelphia; 54 Dearborn Street, Chicago 
ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and eupely st short notice and lowest rates, Stone and Ore Crushers, con- 
taining the invention descr in Letters Patent issued to Eli W. Blake, June 15th, 1858, togeth- 
er with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May lith 
and July 20th, 1880,to Mr. 8. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and England. 


FARREL FOUNDRY AND MACHINE CO., Manafrs., Ansonia, Conn. 
as COPELAND & BACON, Agents, NEW YORK and PHILADELPHIA. 


IMPROVED HOISTING ENGINES 
Also SUPERIOR BOILERS. 


Specially Adapted for Hoisting, General Manufacturing and Mining 
Purposes, 300 Styles and Sizes, and over 4,000 in use. 


LIDGERWOOD MANUF’G CO. 
96 Liberty Street, New York. 


H A ROBERG ese 


MANUFACTURERS’ AND 
i U. S. AGENT MONCRIEF’S SCOTCH CAUCE CLASSES. 


MACHINISTS’ SUPPLIES. 
THE DUC ELEVATOR BUCKET. 
FULL ROUND AND PARTIAL STRAIGHT FRONTS. = 
IRON CLAD MFG. CO., 22 Clift St., New York. 




















ty 


“Tt should be be used EVERYBODY percentage for lor mercantile e—not 
A eal mone of rapidly It gives at a — the net 
Teaching absolutely accurate re- any sum at a great range of dis- 
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